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NASA PILOT PROGRAM 

’ QUARTERLY REPORT 

A.  Summary .. 
From the  e f f o r t s  of the  Monograph authors ,  e ighteen  Educational 

Monographs are now ava i l ab le  for immediate d i s t r i b u t i o n ,  s i x  o t h e r  Educational 
Monographs have been wri t ten and are e i t h e r  being readied  f o r  reproduction 
or are out t o  o r i g i n a l  authors  and fou r  Monographs are being worked on, 

The number of eva lua t ions  of the  Educational Monographs was g r e a t l y  
increased during the  qua r t e r  with 95 eva lua t ions  being received. 
of 159 eva lua t ions  have now been re turned  from educators and ind iv idua ls  
i n  industry.  A s  a g r e a t e r  number of  eva lua t ions  a r e  re turned  it w i l l  be 
easier t o  determine the  acceptance of the  concept as w e l l  as the  po in t s  
t h a t  need improvement. 

A t o t a l  

The number of Visual Briefs ready f o r  immediate d i s t r i b u t i o n  remains 
a t  21. During the  program, 269 reques ts  have been received;  234 reques ts  
have been f i l l e d .  A t o t a l  of 111 Visual  Brief eva lua t ions  have been 
received from the  ind iv idua ls  t h a t  have used the f i l m s .  

The following s ta t is t ical  information summarizes the  program 
a c t i v i t y  t o  August 31, 196%. 

MONOGRAPH PREPARATION 

a. Ready f o r  reproduction ---------- 3 

b. Back from o r i g i n a l  author  and 
being readied f o r  reproduction--- 2 

c. Ready t o  send t o  o r i g i n a l  author- 1 
d,  Being written-------------------- 4:’r 

fTwo w i l l  probably be completed p r i o r  t o  October 31, 1968. 

MONOGRAPH DISSEMINATION University Indus t ry  

1. I n s t r u c t o r  Copies Mailed 1344 580 

2. Student Copies Mailed 5464 16 5 

3. Number of Professors  2 48 --- 
a t  Univers i t ies  196 --- 
i n  S t a t e s  

and Foreign Countries 

47 4. Number of Indus t r i e s  --- 
- 1- 



MONOGRAPH EVALUATION 

1. 

2. 

3. 

4. 

5, 

6. 

Monograph Evaluations Re ceive d 

% Evaluations Returned 

Evaluations Returned 
I n s t r u c t o r  'Copies Mailed 

Number of  Favorable Evaluations 

% Favorable Evaluations 

Favorable Evaluations 
Total Evaluations 

University 

12 6 

9 %  

112 

89 % 

Number of Unfavorable Evaluations 14 

% Unfavorable Evaluations 

Unfavorable Evaluations 
To ta l  Evaluations 11 % 

2 

Indus t ry  To ta l  

33 15 9 

6 %  8 %  

33 145 

100 % 9 1  % 

0 14 

0 9 %  

VISUAL BRIEFS 

1. Number of Visual Briefs Ready f o r  Distribution------------- 2 1  

2 .  Number of Visual Br i e f s  i n  Progress------------------------ 0 

3 ,  Number of Requests Filled---------------------------------- 234 

4, Number of Evaluations Returned----------------------------- 111 

5. % Evaluations Returqed 

B. Educational Monographs 

Two Educational Monographs were completed for  mailing during the  
quar te r .  They were: TD-8, "Thermodynamics of Space Fl ight"  by Paul  L. Miller, 
Mechanical Engineering, Kansas S t a t e  Universi ty ,  and John A. Wiebelt, 
Mechanical Engineering, Oklahoma S t a t e  Universi ty ,  and CS-4, "An Example 
of Bang-Bang Control System Design" by W i l l i a m  A.  Blackwell and A .  Wayne 
Bennett, Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e .  

Three o the r  Educational Monographs are ready f o r  reproduction. They 
are: TD-2 , "Thermodynamic Equations , Data and Techniques f o r  Preparing 
Proper t ies  Compilations" by Wayne C. Edmister, Chemical Engineering, 
Oklahoma S t a t e  Universi ty ,  TD-6 , "Enthalpies of Co-exis t i n g  Equilibrium 
Vapor and Liquid Mixtures from S o l u b i l i t y  Data and Equations of S t a t e  
Calculations" by Wayne C. Edmister, Chemical Engineering, Oklahoma S t a t e  
University,  and HT-9, "Thermal Modeling" by P a u l  L. Miller, Mechanical 
Engineering, Kansas S t a t e  University and John A. Wiebelt, Mechanical 
Engineering, Oklahoma S t a t e  University.  
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Two a d d i t i o n a l  Educational Monographs have been reviewed by the  
o r i g i n a l  authors  and are being readied f o r  reproduction. 
"An Example of Gain Insens i t i ve  Design by S t a t e  Variable Feedback" and CS-8, 
"Synthesis of Minimal S e n s i t i v i t y  Sampled-Data Control  Systems". 
Educational Monographs were wr i t t en  by Leonard L, Grigsby and W i l l i a m  A. 
Blackwell, Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e .  

They are: CS-7, 

Both 

L 

Four o the r  Educational Monographs are being w r i t t e n  bu t  r equ i r e  
add i t iona l  development work by the  Monograph authors .  
Educational Monographs are included i n  Appendix X I .  

Abstracts  f o r  20 

A t o t a l  of 1,924 i n s t r u c t o r  copies and 5,629 s tudent  copies of 
Educat ional  Monographs have been mailed t o  ind iv idua ls  who have requested 
them f o r  review or use i n  a classroom s i t u a t i o n .  
s ta t is t ics  on the  copies mailed t o  educators while Appendix I1 t abu la t e s  
statistics of those requ6sted by ind iv idua ls  i n  i n d u s t r i a l  o rganiza t ions ,  

Appendix I shows the  

In add i t ion  t o  those t abu la t ed  i n  Appendices I and 11, as previously 
reported,  an add i t iona l  1,182 i n s t r u c t o r  copies  of Educational Monographs 
were d i s t r i b u t e d  with l e t t e r s  t o  educators and indus t ry  designed t o  
s t imula te  i n t e r e s t  i n  the  program; 615 copies of Educational Monographs 
with the  i n i t i a l  let ters t o  indus t ry  (OSU survey) and 597 copies of 
Educational Monographs with the  l e t t e r s  t o  the  Deans of Engineering. 
add i t iona l  copies of  Monographs are n o t  included i n  the  tabula t ions  i n  
Appendices I and 11. 

These 

C. Visual Br i e f s  

The number of Visual Briefs ready f o r  d i s t r i b u t i o n  t o  u n i v e r s i t i e s  
and indus t ry  remains a t  21.  A t o t a l  of 269 reques ts  t o  use the  t e c h n i c a l  
f i l m s  have been received;  234 reques ts  have been f i l l e d .  The 35 reques ts  
have no t  been f i l l e d  because t h e  borrowing i n s t i t u t i o n s  have no t  been 
prompt i n  r e tu rn ing  the  Visual Briefs, 
of the  need t o  r e t u r n  the  f i l m s  w i l l  be mailed t o  those i n s i t u t i o n s  t h a t  have 
had the material an undue length of time, 
shown i n  Appendix V I I .  
is tabula ted  i n  Appendix V I .  

A l e t t e r  reminding the  i n s t i t u t i o n s  

A copy of  a t y p i c a l  l e t te r  is  
Visual Brief dissemination by Visual  Brief number 

D. Dissemination of  Monographs 

There have been 248 professors  a t  106 u n i v e r s i t i e s  loca ted  i n  39 
states of the  United S t a t e s  and 5 fore ign  count r ies  who have received 
Educational Monographs f o r  t h e i r  review or use i n  classroom s i t u a t i o n s .  
Monograph dissemination by un ive r s i ty  is  tabula ted  i n  Appendix V. 

D r .  Kenneth A. McCollom was i n v i t e d  t o  speak a t  the  Annual Convention 
of the  American Society f o r  Engineering Education which was held a t  Los 
Angeles on June 17-20, 1968. This w a s  the  second consecutive yea r  t h a t  
D r .  McCollom presented a paper on the  NASA P i l o t  Program t o  the  ASEE 
organizat ion.  
as a r e su l t  of the  p re sen ta t ion ,  
Di rec tor  of Education, American Concrete I n s t i t u t e ,  a t tended the  ASEE 
meeting where he obtained a copy of Dr. McCollom's paper on the  NASA P i l o t  
Program. 

Requests for Educational Monograph material have been received 
A s  an example, M r .  G i lbe r t  E. Seeley, 

After reviewing the  material he r epor t s  : 
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"I was very pleased t o  have the  opportuni ty  t o  
hea r  you present  the  NASA P i l o t  Program a t  the  
ASEE Meeting a t  the  Universi ty  of Ca l i fo rn ia  
i n  Los Angeles . For q u i t e  some t i m e  A C I  has  
been s tudying ways i n  which it might produce 
i n s t r u c t i o n a l  materials f o r  t h e  concrete con- 
s t r u c t i o n  indus t ry .  We have the  usual amount 
of pressure  t o  pSoduce textbooks b u t  w e  feel 
t h a t  t h i s  is r a t h e r  a slow process and t h a t  we 
cannot keep up with the  technologica l  developments 
i f  w e  were t o  concentrate  i n  t h a t  one area." 

"Your paper has been d i s t r i b u t e d  q u i t e  widely 
among our  members and w e  are a l l  q u i t e  impressed 
with what you are doing. 
the  opportunity t o  become b e t t e r  acquainted with 
your program, would it be poss ib l e  f o r  you t o  
send m e  a copy of  the  I n s t r u c t o r  and s tudent  
Monographs, CS-6?............... 

So t h a t  w e  might have 

I1 

M r .  Seeley 's  le t ter  is included as Appendix X. 

On June 5 and 6 ,  1968, D r .  Kenneth A. McCollom and M r .  Robert L. 
Overton at tended the  NASA Technology U t i l i z a t i o n  Conference a t  Langley 
Research Center. On June 5,  1968, D r .  McCollom repor ted  on the  progress  
of the  NASA P i l o t  Program. Quest ions from o the r  NASA cont rac tors  
a t tending  the  meeting exhib i ted  an i n t e r e s t  i n  t h i s  technology t r a n s f e r  
technique. This meeting was b e n e f i c i a l  t o  the  a t tendees  from Oklahoma 
S t a t e  University i n  poin t ing  out  the  o v e r a l l  approach NASA is conducting 
t o  e f f e c t i v e l y  t r a n s f e r  new technology from con t rac t  research t o  u n i v e r s i t i e s  
and industry.  

The letters t o  Deans of Engineering, advertisement i n  the  Journa l  

A t o t a l  of 393 reques ts  f o r  i n s t r u c t o r  
of Engineering Education, and l e t t e r s  t o  indus t ry  continued t o  generate  
requests  f o r  Monograph material. 
copies of Educational Monographs were f i l l e d  during the  quar te r .  
from i n d u s t r i a l  organizat ions requested 298 copies while educators requested 
95 copies.  
was expected as professors  are usua l ly  on vacat ion or have taken employment 
with indus t ry  during the  summer months, 

Individuals  

The decrease i n  reques ts  from educators  during t h i s  q u a r t e r  

Figure 1 shows accumulative t o t a l  number of i n s t r u c t o r  copies t h a t  

I t  is  s i g n i f i c a n t  t o  note  t h a t  66% (or  1267) of  the  t o t a l  
have been requested and mailed a t  the  end of each q u a r t e r  of t he  NASA 
P i l o t  Program, 
i n s t r u c t o r  copies have been mailed i n  the  last  6 months of the  program. 
Of the  1,267 capies ,  approximately 54% were mailed t o  educators  while 
46% were mailed t o  i n d u s t r i a l  organizat ions.  
material i n  the  last  6 months probably did n o t  have t i m e  t o  incorporate  
the  Monograph material i n  t h e i r  classroom study p lans  during the  sp r ing ,  
1968 semester, This i n d i c a t e s  t h a t  a d d i t i o n a l  eva lua t ions  are l i k e l y  t o  be 
received during the  l a t te r  p a r t  of the  f a l l ,  1968 semester. 

The educators rece iv ing  the  
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E. Evaluation 

Evaluations of Educational Monographs increased from 64 on &fay 31, 1968, 
t o  159 on August 31, 1968. Figure 2 i l lustrates the  t o t a l  number of 
eva lua t ions  re turned  a t  the  end of  each q u a r t e r  of t he  NASA P i l o t  Program. 
During t h e  las t  6 months of t he  program, 136 evaluat ions have been re turned  
by reviewers i n  education and industry;  i t  is noteworthy t h a t  95 eva lua t ions  
have been received i n  the  last 3 months of the  program, 

The concept of preparing Educational Monographs continues t o  be 
favorably received by ind iv idua ls  reques t ing  the  material. For every 11 
pos i t ive  responses t o  the  concept only one negat ive response is received,  
However, as a l a r g e r  number of evaluat ions are obtained it is apparent 
t h a t  some modification of t h e  material might be des i r ab le  t o  produce the  
h ighes t  q u a l i t y  of the  documents. 

Some of the  eva lua tors  have commented t h a t  t he  Educational Monographs 
are too  spec ia l i zed  for undergraduate s tudents  and should be used f o r  
graduate s tuden t s  e i t h e r  as seminars, research re ferences ,  or spec ia l i zed  
s t u d i e s .  Other eva lua tors  have suggested t h a t  the  ma te r i a l  should be 
expanded t o  reflect  t h e  format of a sec t ion  of a textbook. 
eva lua tor  comments t h a t  the  Educational Monographs he reviewed should 
have included a d d i t i o n a l  home problems, while 
a more p r a c t i c a l  approach t o  Monographs than the  t h e o r e t i c a l  approach 
present ly  followed. 

Another 

another  eva lua tor  suggested 

Another eva lua tor  responds t h a t  t he  Educat ional  Monographs "are  of 
d e f i n i t e  value" i n  present ing  new t echn ica l  material. 
more complete i f  a l l  the  b a s i c  material, t h e  fundamentals, were included." 

"They would be 

The above comments r e f l e c t  approval of  the  concept bu t  present  a 

I n  depth, ana lys i s  of t h e  eva lua t ions  
wide v a r i e t y  of suggested modif icat ions t h a t  given eva lua tors  think might 
improve the  contents of the  documents. 
w i l l  be made and repor ted  i n  the  annual r epor t .  All comments from the  
eva lua t ions  are shown i n  Appendices I11 and I V .  

Figure 3 i l lustrates  the  number of eva lua t ions  received f o r  each 
Educational Monograph. A minimum of  ten  eva lua t ions  have been received 
on ten of the  documents. I t  would appear t h a t  t he  minimum of t e n  evalu- 
a t ions  as s p e c i f i e d  i n  the  Work Statement be obtained on a l l  o f  t he  
documents when they have been i n  the  hands of t he  reviewers a s u f f i c i e n t  
length of time. 

A t o t a l  of  111 evalua t ions  of Visual  Briefs have been rece ived  from 
users  of  t h e  t echn ica l  f i l m s .  A t  least One eva lua t ion  of each f i l m  has 
been received. Figure 4 illustrates the  number of evaluat ions rece ived  
f o r  each Visual Brief. 
s p e c i f i e d  i n  the  Work Statement as des i red  f o r  each Visual  Brief. 
o f  13 Visual Briefs have been evaluated by f i v e  or more users .  
Appendices V I 1 1  and I X  f o r  a l l  comments taken from evaluat ion shee ts .  
Analysis of t h e  eva lua t ions  i n d i c a t e  a favorable  response by ind iv idua ls  
using the  f i l m s .  
appears t o  be the  main obs tac le  t o  wider use of t h i s  technique t o  t r a n s f e r  
technology, 

Or ig ina l ly ,  a minimum of f i v e  eva lua t ions  were 
A t o t a l  

See 

The i n a b i l i t y  t o  modify t h e  f i l m s  for  educat ional  use 
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F. Program Support 

Proposal ER 68-T-144, e n t i t l e d  "A Center for  Creat ing Educat ional  
Monographs i n  Engineering" submitted t o  the  Nat ional  Science Foundation is  
s t i l l  being evaluated.  
t h a t  the  ou t s ide  reviewers had submitted t h e i r  reviews. 
t h a t  a decis ion on the  proposal  would be made i n  September, 1968, 
with Dr. Borg has  been arranged for  September 5 ,  1968, 

A preliminary le t ter  proposal  dated,  August 14, 1968 has been 
submitted t o  the  Army Research Office. 
program t o  determine how the  techniques developed i n  the  NASA P i l o t  Program 
can be appl ied  t o  " in  house" technology t r a n s f e r  i n  t h e  Army 
A c r i t ique  of the  prel iminary proposal  has been scheduled f o r  September 6 ,  1968. 

Dr. Borg, Nat ional  Science Foundation, has repor ted  
Dr. Borg indica ted  

A meeting 

This proposal  presents  a p i l o t  

Research Office. 

A Proposal ER 68-T-152, dated June 13 , 1968, to continue the  NASA 
P i l o t  Program from September 1, 1968 through May 31, 1968 was submitted t o  
the  Nat ional  Aeronautics and Space Administration on June 14 ,  1968. I t  
was proposed t h a t  the  NASA P i l o t  Program be continued during the  academic 
yea r  t o  allow time t o  seek  o t h e r  funding t o  support  the  program through a 
developmental per iod  now t h a t  the  concept has been proven successfu l .  An 
ana lys i s  of  the  eva lua t ions  received and expected during the  next  6 months 
would be of considerable  value i n  developing a highly acceptable  technology 
t r a n s f e r  technique. 
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APPENDICES 



APPENDIX I 

Monograph 
Number 

cs- 1 

cs-2 

cs- 3 

cs-4 

cs- 5 

CS-6 

HT- 1 

HT-2 

HT- 3 

HT-4 

HT- 5 

HT- 6 

HT- 7 

HT- 8 

TD- 1 

TD- 3 

TD-4 

TD- 5 

UNIVERSITY MONOGRAPH DXSSEMINATION 
STATISTICS THROUGH AUGUST 31, 1968 

Dissemination Summary by'M6nograph'Number 

I n s t r u c t o r  ' s 
Copies Sent 

62 

77 

73 

57 

97 

10  3 

1 2  3 

79 

10 6 

96 

83 

0 

81  

63 

82 

94 

58 

10 

1344 

Copies Sent' 

2 48 

561 

471 

1 6  9 

398 

43 7 

5 13  

179 

526 

484 

176 

0 

174 

325 

338 

32 7 

138 

0 

5 464 

IriStruct6P's 

0 

0 

0 

34 

0 

0 

0 

0 

0 

0 

0 

91  

0 

0 

0 

0 

0 

0 

125 
- 

Student ' s  UnSlILed Requests 
Student ' s 

0 

0 

0 

267 

0 

0 

0 

0 

0 

0 

0 

201 

0 

0 

0 

0 

0 

0 

46 8 

Eva h a t  ions 
Received 

4 

9 

11 

0 

10 

10 

14 

5 

11 

1 0  

6 

0 

6 

2 

10 

11 

6 

1 

126 
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APPENDIX I1 

INDUSTRIAL MONOGRAPH DISSEMINATION 
STATISTICS THROUGH AUGUST 31, 1968 

Dissemination Summary' by' Moriogrdph Number 

I n s t r u c t o r ' s  Student 's  UnfLLled Requests Evaluations 
' Jtaden t ' s Received 

Monograph 
Number 

cs-1 

cs- 2 

cs- 3 

cs-4 

cs- 5 

CS-6 

HT- 1 

HT- 2 

HT- 3 

HT- 4 

HT-5 

HT-6 

HT- 7 

HT- 8 

TD-1 

TD- 3 

TD-4 

TD-5 

CoDies Sent InkteaCtor 's  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 5  

0 

0 

0 

0 

0 

0 

15 
- 

Copies Sent 

0 22 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

0 

0 

0 

0 

0 

0 

1 5  
- 

2 

1 

2 

0 

2 

1 

4 

0 

0 

0 

2 

0 

5 

1 

5 

7 

0 

1 

33 

1 5  0 

35 0 

33 0 

25 0 

30 15 

37 15 

20 15 

30 1 5  
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0 0 
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49 1 5  

31 15 

15 67 

24 0 

30 

5 80 
- 1 5  

165 
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APPENDIX I11 

Totaled Responses on a Monograph 

Comments on Monograph' from. Classroom Use 

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

The Manograph (was - 13 was not  2) used 

The Monograph (was 13 was not  1 used 
material i n  the course presenta t ion .  

- - 

The Monograph (was 7 
" Ins t ruc to r '@ ,.Gui.de 5or ,Momgnaphs, .I1 

, was not  4) used - 

Evaluation Sheet 

i n  a classroom s i t u a t i o n .  

i n  contex t  with c lose ly  r e l a t e d  

f o r  t h e  course descr ibed i n  the  

The Monograph (was 11, was not  2 
it was used. 

The t echn ica l  information presented i n  t h e  Monograph was (new t o  m e  
w e l l  known t.a me 9 and (new ta.:my s tuden t s  11, wel l  known t o  my 
s tudents  .O, ), 

The t echn ica l  information i n  t h e  Monograph ( d i d  
t o  f u r t h e r  understanding of %he course material 

The home problems i n  the  Monogwph (were 5 

) found s u i t a b l e  for t he  course i n  which 

4 - - - - 
d i d  not  - 3 1 con t r ibu te  
he s tuden t s  i n  t h i s  course.  

were no t  - 8 ) assigned t o  - 
n, %@e ;aouyse: 

The home problems i n  t h e  Monograph were (use fu l  9 , too  complex 1 , t oo  
s imple ,  0 

The amount af material f o r  t he  Monograph was found t o  be s u i t a b l e  f o r  
p r e s e n t a t i o n , i n  ( -- hours of classroom l e c t u r e .  

The amount of ma te r i a l  for  t h i s  Monograph should be made ( longer  - 2 
same 2, s h o r t e r  - 1 3 t o  have maximum efTect iveness  i n  class. 

The reference bibliography (was - 7 w a s  no t  - 6 used and ( w a s  4 , 
was not 5 1- a necessmy requimment tottgain a d d i t i o n a l  i n f o r m a t x  
on Monograph subjecz.  

- - 
unneqqssary - 0 11.. - 

- 

- 

Recommendations on Monographs i n  General 

1. Monographs of t echn ica l  l i t e r a t u r e  svch as t h i s  could be of  ( g r e a t  -9 4 
some 10 l i t t l e  - 0 use t o  m e  i n  my course presenta t ion .  

7 

2. Monographs should include (more 3 , less 0 , no change i n  - 11 ) -- - 
matezial over t h a t  given here.  

3 .  The genera l  re ference  bibliography (should - 6 should not  - 6 ) include 
info.rm+tion as t o  \what -is ava i l ab le  i n  each refenen-. 

4. The format o f  t he  Monograph is considered (good 1 2  could be b e t t e r  3 , - - 
poor 0 p n p l e t e l y  iqco r rec t  - -80 fu~.-usa as an. i n s e r t i o n  i n  a course 
i n  engineeriqg. 
- 
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Totaled Responses on a Revised Monograph Evaluation Sheet 

General Information on Monographs: 

Was t h e  t echn ica l  information convered i n  t h e  Monograph of value---Good 72 
i n  course presenta t ion?  Some 18  

L i t t l e  7 - 
Should the  Monographs include more information than was----------- More 36 
presented? Same 49 

Less 1 

Is the  format of the  Monographs appropriate  f o r  use i n  ----------- Good 88 
engineering courses? F a i r  15 

Poor 2 
- Inco r rec t  

Comments on Monograph from Classroom Use: 

Was t h e  Monograph used i n  a classroom situation?-------------------- Yes 41 
No 5 1  

49 Was the  Monograph used i n  context with c lose ly  r e l a t e d  material---- Yes 
i n  t he  course presenta t ion?  No 39 

Did the  t echn ica l  information i n  the  Monograph cont r ibu te  t o  the---Great 11 
f u r t h e r  understanding of t he  course material by the  s tudents  i n  Some 45 

L i t t l e  4 the  course? 
None 1 

25 

- 
- 

Were the  home problems i n  the  Monograph too  complex?------------ Not Used 
Too Complex 1 
Useful 3"i- 
Too Simple 5 
Unn e ce s s a ry  

- - 
How many hours of classroom l e c t u r e  t i m e  should be a l l o c a t e d  for presenta t ion  
of t h i s  Monograph? Average of 2 

Would you use the  Monograph i f  you taught  t h e  course again?-------- Yes 48 
No 39 
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APPENDIX EY 

Comments on Monographs from Professor  Evaluators 

1. I d id  not  r equ i r e  the  s t u d e n t s ' t o  program and opera te  the  technique (as 
a r e s u l t  t h i s  know1edge:of it i $ l g o m ~ w h a t , ~ u p e r f i c i a l ) .  I asked them f o r  a 
flow cha r t  of t he  program t o  be w r i t t e n .  Th i s  might be s u f f i c i e n t  for  some, 
but  not  , the  majori ts t ;?  

2.  
I w i l l  use it next  year .  

$University o f  F lor ida)  

I received the  Monograph too  l a t e  i n  t he  school  year  f o r  proper usage. 
(Universi ty  of Nebraska) 

HT-3: 

1. 
hea t  t r a n s f e r .  (UnivepsiZy 03 Anisona) 

Method of  Est imat ing Rat io  of Absorptance t o  Emiittance 

Mater ia l  is elementary and I f a i l  t o  see i ts  t echn ica l  value for r ad ian t  

2 .  
b a s i c  heat  t ransfep . theory  is  r e l a l e d , t o , u r r e n t  p r a c t i c a l  appl ica t ions .  
Problems should be w r i t t e n  which deal: with cur ren t  and f u t u r e  aerospace and 
outerspace hardware..- The theory presented i n  the  monograph should be b e t t e r  
i l l u s t r a t e d  and a p p l i e d , . v b  t h e  problems. .. Even though the  problem, and i ts  
so lu t ion ,  would xp-min b a s i Q a l l y l t h e  same, s tudent  motivation would be 
g r e a t l y  increased iif &he problems, were r ewr i t t en .  
problems t o  @pemcifkql hardware, a statement of d i f f i c u l t i e s  and h i s t o r y  which 
l ed  t o  the  problem (such as a p r a c t i c i n g  engineer might encounter) would 
s t imula te  the  teaching and l ea rn ing  process.  

One advantage o f a s i n g  monographs shauld be found i n  the  manner i n  which 

I n  addi t ion  t o  r e l a t i n g  t h e  

(United S t a t e s  Naval Academy) 

HT-4: 
Polished Refractory Materials' 

Formulas f o r  Radiant Heat Transfer  Between Non-gray Parallel  Plates of 

1. A paragraph of  in t roduct ion  iscneeded before  t h e  ana lys i s  s ec t ion .  I t  
would a i d  the  incensive and unders-khnding of the  s tudents  t o  introduce them 
t o  t h e  problem with CQformation such as why t h e ' r e s e a r c h  was necessary,  how 
it w a s  conducted, and how the  r e su l t s  have been used i n  s p e c i f i c  space 
app l i ca t ions .  
purpose. (Uni$ed S t a t e s  Naval Academy') 

2 .  Much too  s p e c i f i c  t o  be usefu l .  
s p e c i a l  s i t u a t i o n s  and a r e  not  genera l ly  appl icable .  

On the  whole I feel t h a t  these  monographs w i l l  se rve  a use fu l  

The formulas given apply only t o  very 
(Kansas S t a t e  Universi ty)  

CS-5: 

1. 
t o  eva lua te  it i n  a--classroom s i t u a t i o n ,  hut.J do. have -some eomments t o  make 
on it. I thir?k the  idea  and genera l  format of  the Mdnograph i s  good. This 
p a r t i c u l a r  Monograph p resen t s  an i n t e r e s t i n g  arid use fu l  approach .... I a m  
i n t e r e s t e d  i n  the  Monograph series and would apprec ia te  being put  on the  
mailing list f o r  a l l  Monographs dea l ing  with con t ro l  systems. (Universi ty  of 
Texas 

Controlle? R p i g n  fcw Nonlinear arrd,iSime-Varying P l a n t s  

Since t h e  monograph a r r ived  i n  the  s u m m e r  there has, no t  been an opportunity 
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TD-3: 

1. 
f o r  Undergraduates. 

i s  more s u i t  aduate s tudents .  My own opinion of t h i s  

cr i t ical  flow conditions.  
have ava i lab le  t o  them. 
textbook supplement. For undergraduates, the  Monograph proceeds too  rap id ly  ..., Reiterat in$,  I t h i n k  t h i s  is a n i c e  r epor t  but  a l i t t l e  too soph i s t i ca t ed  
f o r  seniors.., .Thanks for the  opportunity t o  use t h i s  program. 
the  p r i v i l e i e  of using another one t h i s  coming fa l l .  
Southern Cal i forn ia)  

Cri t ical  ,Flow of Real, Gases Through Nozzles 

We used the Monograph ... a t  the end of our yea r ' s  course i n  Thermodynamics 
Only one hour was devoted t o  t h i s  and t h i s  is admittedly 

f u l l  treatment.  Also, c l e a r l y  t h i s  material 

t discussion of various ways t o  determine 
I think it i s  something graduate s tudents  should 

It shduld prQbably be used f o r  graduate study as a 

I hope t o  have 
(University of 
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Comments t o  Questions Asked on Revised Monograph Evaluation Sheet 

I N  YOUR O P I N I O N ,  ARE MONOGRAPHS A USEFUL METHOD OF PRESENTING NEW TECHNICAL 
INFORMATION I N  THE CLASSROOM UNTIL THE MATERIAL CAN BE INCLUDED I N  A TEXTBOOK? 

cs- 1 

Yes (Universi ty  of Wisconsin) 

cs-2 

Yes (Southern I l l i n o i s  Universi ty)  

- 

Not good f o r  present ing  =material before  t e x t  coverage. 
Massachusetts) 

(Universi ty  of 

Yes (Rose Polytechnic  I n s t i t u t e )  

The technique is  s tandard.  
is no t  explained i n  d e t a i l .  
o f f e r  any new information o the r  than t h a t  from the  s tandard textbooks.  
( S t a t e  University of N e w  York) 

The d i f f i c u l t  p a r t  is the  modeling problem which 
In  t h e  present  form, the  Monograph does no t  

Yes (Universi ty  of Kentucky) 

This is  a use fu l  method of present ing new t echn ica l  information. 
t h i s  p a r t i c u l a r  Monograph contained very l i t t l e  new information. 
Caroline State Universi ty)  

However, 
(North 

This one serves  ch ie f ly  as an example and appl ica t ion  of  Root Locus. 
n o t  use it t o  teach any new techniques. 
( University of Utah) 

W i l l  
This is  done adequately i n  t e x t .  

cs- 3 

The Monograph serves  a use fu l  purpose. 

- 
(Universi ty  of F lor ida)  

A s  a taxpayer,  I ' d  say t h a t  they a r e n ' t  worth the  p r i c e  and NASA could w e l l  
cu t  it from i b b u d g e t  without jeopardizing Engineering Education. A s  long 
as they do exis t ,  I ' d  l i k e  t o  keep g e t t i n g  them so I can use one once i n  a 
while. 
your quest ion wishes t o  imply. 
t o  a very l a rge  ex ten t .  
t o o  spec ia l ized .  
t echn ica l  journa ls .  
would be appearing i n  jou rna l s ,  no t  i n  Monographs. - are textbooks,  and a few company or un ive r s i ty  r e p o r t s  t h a t  d i d n ' t  m e r i t  
publ ica t ion ,  and most of the  re ferences  are n o t  new. (Universi ty  of Nebraska) 

They don ' t  seem t o  f i t  i n  with a course without changing the  content  s l i g h t l y .  
It  would be h e l p f u l  i f  some suggest ions were made as t o  where the  material 
would most l og ica l ly  f i t  i n t o  s e v e r a l  of t h e  books l i k e l y  t o  be used. 
(Universi ty  of Denver) 

A more d i r e c t  answer t o  your quest ion is t h a t  they do n o t  do what 
Much of  t he  material is i n  textbooks now 

The p a r t  t h a t  i s n ' t  never w i i i  be because it is 
What your quest ion r e a l l y  descr ibes  is the  funct ion of the  

' If you had s i g n i f i c a n t ,  new t echn ica l  information it 
Most of  your re ferences  
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The contents  seem t o  have nothing t o  do with the  Rocket Control design. 
Some of the  presenta t ions  are no t  clear. 

Very p o s i t i v e  reaction¶ most e f f e c t i v e  way t o  introduce new material. 
(General Precision Equipment Corporation) 

( S t a t e  Universi ty  of New York) 

Yes (Universi ty  of Wisconsin) 

cs-5 

Yes, i n  my opinion these  Monographs w i l l  h e lp  s tudents  i n  coming i n  contac t  
with research material; y e t  on a l e v e l  he can understand. 
Monographs are wr i t t en  less concisely.  
expanded. 
paper. (Oklahoma S t a t e  Universi ty)  

I fee l  t h a t  these  
The d i f f i c u l t  concepts should be 

These should be wr i t t en  l i k e  a sec t ion  of a book r a t h e r  than a 

I genera l ly  found the  ma te r i a l  w e l l  presented and with the  example given 
a means of learn ing  the  appl ica t ion  of the  theory presented. 
judge it t o  be valuable i n  a classroom f o r  t h i s  reason. 

I t  would appear t h a t  t h e  Monographs d e f i n i t e l y  serve  a use fu l  purpose. 
Although I would no t  f e e l  sus ta ined  t o  teach only what was i n  the  Monograph, 
nor  as much. 

I would 
( A l l i s  Chalmers) 

(Universi ty  of F lor ida)  

Def in i te ly  u s e f u l  (Iowa S t a t e  Universi ty)  

Personal ly ,  I have some doubt about the  f e a s i b i l i t y  of t he  approach. 
material is j u s t  a s tandard  appl ica t ion  of  the  Lyapmion theory.  ( S t a t e  
University of New York 

This 

Yes (Universi ty  of Wisconsin) 

CS-6 - 
Yes, they give the  s tudent  the  sense t h a t  he is  a c t i v e l y  engaged i n  top ic s  
of cur ren t  i n t e r e s t .  I th ink  they add a c e r t a i n  amount of confidence t h a t  
he needs when he has t o  a t t a c k  the  r a t h e r  formidable bulk of l i t e r a t u r e  he 
sees when he first gets out  of t he  classroom t o  t r y  h i s  wings as a "real 
engineer" a (Tulane Universi ty)  

Perhaps I misunderstood the  purpose of the  Monographs. 
be addressed t o  br idging 
p rac t i ce ,  using NASA cont rac tors '  experience as a base. The 4 Monographs 
I looked a t  d e f i n i t e l y  do no t  do t h i s  and appear n o t  t o  be t r y i n g  t o  do t h i s .  
They seem t o  be e s s e n t i a l l y  the  same kind of  material as found i n  textbooks 
and they a l s o  are not  far ahead of what is  ava i l ab le  i n  t h e  la tes t  textbooks. 
There i s  a wealth of app l i ca t ion  type information i n  many NASA r e p o r t s ,  (I 
have hundreds of them) which can be sucaessfu l ly  t i e d  t o  the  more conventional 
classroom textbook approaches i f  one is i n t e r e s t e d  i n  showing s tuden t s  how 
the  theory a c t u a l l y  gets appl ied.  I had hoped the  Monographs would t r y  t o  
do t h i s ,  even though it involves considerable  e f f o r t .  

I thought they would 
the  gap between textbook approaches and a c t u a l  

(Ohio S t a t e  Universi ty)  
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This is purely mathematical manipulation. Some motivation is needed, If 
poss ib l e ,  an app l i ca t ion  from real  systems should be included, 
University of New York 

( S t a t e  

Yes (Universi ty  of  Wisconsin) 

HT-1 - 
Yes (Auburn Universi ty)  

Very much so,  
l e v e l  hea t  t r a n s f e r  course. For the  level  of course I was teaching, a more 
desc r ip t ive  and less ingenious Monograph would have been more useful.  I 
had introduced t h e  concepts before  but  the  math i n  t h e  Monograph was too  
much f o r  the  undergraduate. 

Yes , makes s tudents  aware t h a t  classroom material has  appl ica t ion .  
s tudents  of type of work being done cur ren t ly .  

This p a r t i c u l a r  Monograph was too advanced f o r  my s e n i o r  

(Universi ty  of. Wyoming) 

Informs 
(Universi ty  of New M6xico) 

Monographs could be very u s e f u l  i n  present ing  t echn ica l  information f o r  
continuing education courses. 
were l i s t e d ,  appear t o  be too  spec ia l i zed  t o  have a p p l i c a b i l i t y  i n  our 
courses.  

This Monograph, as w e l l  as t h e  o the r s  which 

(Humble O i l  & Refining Company) 

Yes, i f  passed out  t o  and read 

Too l i t t l e  experience t o  make a judgment. 

by s tudents  before  lecture.(Humble O i l  Co.) 

(Universi ty  of Minnesota) 

Yes (Universi ty  of Wisconsin) 

HT-2 - 
Yes (Auburn Universi ty)  

Yes (Universi ty  of Wisconsin) 

HT- 3 - 
They are of d e f i n i t e  value. 
material, the  .fundamentals , were included. (Universi ty  of Kentucky) 

They would be more complete i f  a l l  the  b a s i c  

Yes (Auburn Universi ty)  

Yes (Universi ty  of Wisconsin) 

This material is  too  spec ia l i zed  f o r  r egu la r  inc lus ion  i n  an undergraduate 
course. 
I feel  it had some value t o  the  s tudents  as an in t roduct ion  t o  cu r ren t  
t op ic s  i n  hea t  t r a n s f e r .  

I t  would be appropr ia te  f o r  use i n  subsequent, advanced courses.  

(Kansas S t a t e  Universi ty)  

Yes (Universi ty  of Virginia) 
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HT-4 - 
Yes (Universi ty  of Vi rg in ia )  

This Monograph is  useful  reference ma te r i a l  bu t  t oo  confined t o  one area. 
Most Q f  the  information, except t h e  graphs,  i s  already i n  textbooks. The 
homework problems were assigned and s tuden t s  were asked t o  w r i t e  t h e  
program t o  eva lua te  t o t a l  emittance. 
the  usefulness  of computers i n  f a c i l i t a t i n g  the  s o l u t i o n  of engineer ing 
problems. (Universi ty  of De t ro i t )  

This proved very use fu l  i n  i l l u s t r a t i n g  

The Monograph technique is useful i n  adding t o  the  lecture material t o  
i n d i c a t e  the  state of t h e  a r t .  
work where t e x t s  can form the  b a s i s  f o r  i n s t r u c t i o n  bu t  must be augmented 
with cur ren t  ou ts ide  material. 

I t  is espec ia l ly  u s e f u l  i n  graduate course 

(Auburn Universi ty)  

Yes, they are. I used them i n  two ways t h i s  semester,  (1.) A s  a b a s i s  f o r  a 
l ec tu re .  (2 . )  
r ad ia t ion ,  
we l l  as s tudent  understanding. 

A s  a b a s i s  f o r  a s tuden t  l e c t u r e  on a p a r t i c u l a r  t o p i c  i n  
A s  I used them I found them as exce l l en t  a ides  t o  my own as 

(Lehigh Universi ty)  

HT- 5 - 
Yes. 
t o  take the  t i m e  t o  use them. Otherwise, t he  Tendency is t o  s t i c k  with 
what you have because of "time problems" i n  developing new ma te r i a l  and 
f i l l i n g  i n  the  gaps i n  t h e  Monographs. 

Yes. 
Cincinnat i  

However it i s  necessary t o  be q u i t e  de t a i l ed  i f  the  professor  is  going 

(Stanford Universi ty)  

I use the  Monographs as outs ide reading material. (Universi ty  of 

I l i k e  the  idea  b u t  it does n o t  appeal t o  o thers  i n  our  department. 
(Michigan S t a t e  Universi ty)  

Yes. (Universi ty  of Wisconsin) 

Only i f  they o f f e r  s u b s t a n t i a l  c l a r i f i c a t i o n  or ampl i f ica t ion  on the  
o r i g i n a l  paper. 
and was used i n  class. 
i n  any of our 3 hea t  t r a n s f e r  classes. 

HT-1 on Monte Carlo techniques i n  Radiation was good 
This paper,  HT-5, is  too spec ia l i zed  f o r  inc lus ion  

(Universi ty  of Nebraska) 

HT- 7 

Yes (Universi ty  of  Vi rg in ia )  

Yes (Lehigh Universi ty)  

These Monographs a r e  useful.  
much and too  l i t t l e  information although i n  the  case of HT-7, I f e l t  a 
l i t t l e  more d e t a i l  would be useful .  

They seem t o  s t r i k e  a balance between too  

( C a t e r p i l l a r  Trac tor  Company) 

Yes, a method of  present ing  r ecen t  developments t o  those i n t e r e s t e d  i n  t h e  
f i e l d .  ( C a t e r p i l l a r  Tractor Company) 
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Monographs could be extremely usefu3 5n industry 
f o r  keeping engineers  ab reas t  of cur ren t  developments 5-1 t h e i r  f i e l d .  
( C a t e r p i l l a r  Tractor Company 

I think the  Monographs would be q u i t e  useful  i n  indus t ry  as a means of  
continuing education f o r  t echn ica l  s p e c i a l i s t s .  

a 1 9  as- the classroom 

( C a t e r p i l l a r  Tractor Co.) 

Monographs are an important source of  "updated" material f o r  graduate 
courses. 
they are poorly presented,  too  concise and do no t  bo ther  t o  spec i fy  the  
appl ica t ion  of l i m i t a t i o n s  of t he  material. 

Frequently government: publ ica t ions  are of l i t t l e  value because 

( C a t e r p i l l a r  Tractor  Company) 

Yes. This p a r t i c u l a r  one was of no value i n  the  undergraduate course. 
I t  would be  of value i n  an advanced course. 
it f o r  a course for  which it w a s  no t  intended. 

Simply a matter of my obtaining 
(Kansas S t a t e  Universi ty)  

I used the  Monograph t o  i l l u s t r a t e  the  usefulness  of computers i n  so lv ing  
chemical engineering problems. Students used the  Monograph and wrote pro- 
grams t o  so lve  the  homework 

HT- 8 

They a re  of d e f i n i t e  value. 
material, the  fundamentals , 

problems. (Universi ty  of  De t ro i t )  

Yes (Universi ty  of Wisconsin) 

TD-1 

They would be more complete i f  a l l  t he  b a s i c  
were included. (Universi ty  of Kentucky) 

This should be use fu l  i n  my graduate seminar. 
more elementary treatment w e  use i n  our undergraduate courses.  
of Michigan 

I t  does n o t  f i t  i n  with the  
(Universi ty  

I think t h e  idea  of the  Monographs i s  exce l l en t  as they br ing  the  latest  i n  
t echn ica l  developments t o  the  a t t e n t i o n  of t h e  s tudents .  A s  a p rac t i c ing  
engineer,  I think they a r e  exce l l en t .  Also, I would apprec ia te  rece iv ing  
any o ther  ones OSU publ ishes  i n  the  f i e l d  of Chemical Engineering. 
( Lummus Company 

A s  a l l  teachers  know, paedagogy is a highly sub jec t ive  art .  We have l i t t l e  
s o l i d  evidence of what is or i s n ' t  good teaching. Thus my comments below 
represent  my own sub jec t ive  appra i sa l .  I make t h i s  preface ,  because I 
favor  the  kind of  experiment you a r e  t ry ing ,  bu t  do n o t  in tend  t o  use the  
r e su l t .  My impression is t h a t  each of the  Monographs was too  d e t a i l e d  on 
one s p e c i f i c  i t e m  t o  j u s t i f y  inc lus ion  i n  t h e  courses w e  teach. 
material properly w e  would have t o  devote two class days t o  the  sub jec t  of a 
Monograph and probably two n igh t s  of  homework time. I simply do n o t  be l ieve  
t h a t  the  gain from such a process would j u s t i f y  t h e  e f f o r t .  
is  t h a t  the  r e l a t i o n  of t he  sub jec t s  t r e a t e d  t o  p r a c t i c a l  problems ( i . e v  problems 
someone w i l l  pay t o  ge t  t he  answer t o )  was too  sketchy. 
might have f i t t e d  these  i n t o  a design course,  bu t  these  would n o t  f i t  i n  t h e i r  
present  form. Neither t he  un ive r s i ty  I teach i n ,  nor  t he  one I at tended 
teaches a course i n  which the  s tudents  are expected t o  do d i r ec t ed  reading and 
problem solving.  

To use t h e  

My second comment 

If it were c l o s e r  w e  

Ins tead  w e  use l ec tu re - r ec i t a t ion .  I think w e  ought t o  
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t r y  more of the  former, b u t  w e  don ' t .  
such a course w e  might use the  Monographs as s u b j e c t  matter for p a r t  of the  
course, 
( University of  Utah 

If I can eve r  s e l l  my colleagues on 

They are b e t t e r  s u i t e d  f o r  t h a t  than f o r  l ec tu re - r ec i t a t ion ,  

Useful (Universi ty  of Oklahoma) 

The material presented i n  t h i s  Monograph is of  g r e a t  in te res t  t o  a thermo- 
dynamicist and would be valuable t o  a (mechanical) engineering s tuden t  as 
reference material, However, because of the  complexity of the  material and 
i ts  r e s t r i c t e d  p o t e n t i a l  appl ica t ion  f o r  a mechanical engineering s tudent ,  
I do not  be l ieve  w e  could a f fo rd  the  time t o  present  it i n  a thermodynamics 
course, p a r t i c u l a r l y  a t  the  undergraduate l eve l .  It  is  unfortunate  t h a t  
t h i s  is so, s i n c e  it is d i f f i c u l t  t o  demonstrate chemical equi l ibr ium i n  
real is t ic  systems without introducing much time-consuming complexity. 
(Massachusetts I n s t i t u t e  of Technology) 

Yes (un ive r s i ty  of Wisconsin) 

In  my opinion, Monographs are a usefu l  method of  present ing  t echn ica l  
material. This assumes t h a t  t he  Monograph is ca re fu l ly  ed i t ed  t o  present  
the  material i n  a l o g i c a l  sequence, i s  as self-contained as poss ib le ,  and 
does n o t  presume too  much p r i o r  knowledge on the  p a r t  of  t he  s tudent ,  An 
i n s t r u c t i o n a l  Monograph, as opposed t o  an ar t ic le  i n  a t echn ica l  Journa l ,  
should n o t  presume a familiarity by the  s tudent  with the  f i e l d  of  research 
covered by the  Monograph, nor should it requ i r e  the  s tudent  t o  look up 
f u r t h e r  re ferences  i n  t h a t  f i e l d  of research i n  order  t o  understand the  
i n s t r u c t i o n a l  Monograph, i .e . ,  it should be self-contained.  (Humble O i l  Coo 

Monographs could be very use fu l  i n  present ing  t echn ica l  information f o r  
continuing education courses. This Monograph, as w e l l  as the  o thers  which 
were l i s t e d ,  appear t o  be t o o  spec ia l i zed  t o  have a p p l i c a b i l i t y  i n  our 
courses. (Humble  O i l  Company) 

A very use fu l  technique f o r  above s t a t e d  purpose; a l s o  p a r t i c u l a r l y  w e l l  
s u i t e d  f o r  "refresher"  or augmentive material f o r  a l ready knowledgeable 
engineers ., The Monograph a f fo rds  capsule coverage o f  s p e c i f i c  t echn ica l  
aspects  of  a problem by t h e  most noted men i n  t h a t  f i e l d .  The format is 
good, 
r e f i n e r y  engineer,  who is  l i k e l y  t o  apprec ia te  a more p r a c t i c a l  app l i ca t ion  
approach (Humble O i l  Company) 

The t e x t  however is somewhat t oo  mathematically o r i en ted  f o r  t he  usual 

TD- 3 - 
I be l ieve  the  Monograph is  a very u s e f u l  method of present ing  t echn ica l  
information e spec ia l ly  i n  an i n d u s t r i a l  s i t u a t i o n .  ( C a t e r p i l l a r  Tractor  CQ.) 

Yes (Auburn Universi ty)  

Yes, they are usefu l  and could be q u i t e  h e l p f u l  i n  conjunction with 
advanced f l u i d  dynamics courses.  ( C a t e r p i l l a r  Trac tor  Company) 

Very u s e f u l  method f o r  engineers  i n  indus t ry  t o  improve or update t h e i r  
s k i l l s  by se l f - s tudy  or study groyps. 
d i f f i c u l t  t o  improve upon. 

This p a r t i c u l a r  Monograph would be 
( C a t e r p i l l a r  Trac tor  Company) 
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Too spec ia l i zed  f o r  undergraduate 

The Monograph was not  used f o r  educa t iona l  i n s t r u c t i o n  purposes, b u t  as a 
t echn ica l  reference i n  the  work done by the  writer. I t  is e x c e l l e n t  for  
t h i s  purpose as I am sure it must be as a classroom reference.(Changes i n  
format of  a Monograph intended as a t e c h n i c a l  re ference  r a t h e r  than as a 
classroom text are obvious) 

(Universi ty  of Cinc inna t i )  

(ARO, Inc . )  

Yes--excellent idea. (Universi ty  of Notre Dame) 

Yes (Universi ty  of Michigan) 

Yes (Universi ty  of Wisconsin) 

In  general ,  Monographs are a use fu l  method. 
Monograph w i l l ,  by purpose, usual ly  delve deeper i n t o  a p a r t i c u l a r  area than 
a person ( s tuden t )  can absorb or apprec ia te  i n  a one-hour l e c t u r e .  
Monograph, i n  p a r t i c u l a r ,  would be of much more value t o  an engineer 
experienced i n  the  f i e l d  of mass f l o w  measurements than t o  a s tudent  being 
introduced t o  the  sub jec t .  

However, t h e  content  of  a 

This 

(ARO, Inc.  

This is a f a i r l y  u s e f u l  method of supplementing fundamental material, 
although the  t i m e  needed for  s tudents  t o  assimilate everything i n  t h i s  
Monograph may be g r e a t e r  than the  importance of the  s p e c i f i c  d e t a i l e d  
sub jec t  warrants.  Each teacher  uses h i s  own scheme, however, and one who 
chooses t h i s  s u b j e c t  f Q r  e labora t ion  on p r inc ip l e s  w i l l  have a convenient 
source of material. (Universi ty  of Michigan) 

The material is presented good bu t  it is  t o o  simple f o r  graduate s tudents .  
I would l i k e  t o  s e e  more complicated problems presented i n  similar form. 
(Universi ty  of  Cincinnat i  1 

TD- 4 - 
1 have found t h i s  Monograph i n t e r e s t i n g  reading. 
s tudent  w i l l  f i n d  it both i n t e r e s t i n g  and u s e f u l  when I a m  i n  a pos i t i on  t o  
introduce it i n t o  a course. 

I can only assume the  

(Universi ty  of  Michigan) 
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WHAT ARE THE GOOD POINTS? 

cs-2 - 
I t  po in t s  ou t  t o  the  s tudents  t h a t  the  theory they are l ea rn ing  has 
appl ica t ions .  (Southern I l l i n o i s  Universi ty)  

Very good as a p r a c t i c a l  example. 
discussed seems very t y p i c a l  of a real  engineering problem no t  j u s t  an 
academic example. (Universi ty  of Massachusetts) 

Main advantage is t h a t  the  problem 

Very Excel lent .  ( C a t e r p i l l a r  Trac tor  Company) 

cs-3 

Excel lent  ( C a t e r p i l l a r  Trac tor  Company) 

- 

425-5 

Excel lent  ( C a t e r p i l l a r  Trac tor  Company) 

I genera l ly  found the  material w e l l  presented and with t h e  example given 
a means of learn ing  the  appl ica t ion  of t he  theory presented.  
judge it t o  be valuable  i n  a classroom f o r  t h i s  reason. 

I would 
( A l l i s  Chalmers) 

CS-6 - 
They provide a means t o  give the  s tudent  some depth. (Universi ty  of Iowa) 

HT- 1 

Good Points  : Provided s u f f i c i e n t  numbers of Monographs are ava i l ab le ,  t he  
i n s t r u c t o r  can be s e l e c t i v e  t o  the  e x t e n t  t h a t  he presents  t op ic s  which 
complement h i s  course ou t l ine .  New ma te r i a l s  of t h i s  form should confront  
s tudents  with a segment of the  cu r ren t  l i t e ra ture  which should be h e l p f u l  
i n  s imulat ing research ideas ,  (Universi ty  of Virg in ia )  

I t  includes cur ren t  information ready f o r  d i s t r i b u t i o n  t o  s tudents .  
(Auburn Universi ty)  

HT-2 - 
I t  presents  cu r ren t  material. (Auburn Universi ty)  

HT- 3 
-c- 

Students g e t  acquainted with the  real ana lys i s  of  problems which are 
confront ing engineers who are a c t i v e  now. (Universi ty  of Vi rg in ia )  
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HT- 4 - 
Monographs can d iscuss  s p e c i f i c  problems and s p e c i f i c  methods which a 
textbook cannot cover completely. Monographs enable presenta t ion  of a 
s p e c i f i c  information i n  f a i r l y  d e t a i l e d  manner which a textbook cannot 
due t o  the  l i m i t a t i o n  placed on t h e  number of  pages. 
developed to supplement textbooks- and expound information newly developed, 
Monographs may be w r i t t e n  f o r  labora tory  covrses t o  explain and inform 
the  techniques,  procedures, etc. , with examples. 

Monographs may be 

(Rose Polytechnic  I n s t i t u t e )  

Students observe ana lys i s  of real problems l i k e  ones t h a t  one might 
experience.  (Universi ty  of Vi rg in ia )  

I used them i n  2 ways t h i s  semester;  (1) as a b a s i s  for ,  a l e c t u r e ,  ( 2 )  as 
a b a s i s  f o r  a s tuden t  l e c t u r e  on a p a r t i c u l a r  t o p i c  i n  r ad ia t ion .  A s  I 
used them I found them as exce l l en t  a ides  t o  my own as w e l l  as s tuden t  
understanding. ( Lehigh Universi ty  ) 

HT-7 - 
The good po in t s  were: (1) the  mathematical der iva t ions  and manipulations 
were complete enough t o  follow--no gaping holes .  
information f o r  i t e r a t i o n  procedures and numerical i n t eg ra t ion  was 
complete enough t h a t  the  reader  need n o t  r e f e r  t o  o the r  t e x t s .  ( 3 )  The 
presenta t ion  was complete i n  i t se l f .  
the  procedure t o  i t s  conclusion and then use it. 

( 2 )  The background 

One could follow the  development of  
( C a t e r p i l l a r  Tractor  eo. )  

Brevity.  (Lehigh Universi ty)  

The material is  w e l l  presented i n  a concise manner. ( C a t e r p i l l a r  Trac tor )  

TD-1 - 
I think the  idea  of the  Monographs is exce l l en t  as they b r ing  the  latest  
i n  t echn ica l  developments t o  the  a t t e n t i o n  of t he  s tudents .  
engineer,  I th ink  they are exce l l en t .  Also, 1 would apprec ia te  rece iv ing  
any o ther  ones OSU publ ishes  i n  the  f i e l d  o f  Chemical Engineering. 
( Lummus Company 

A s  a p r a c t i c i n g  

Good po in t  i s  t h a t  one sub jec t  i s  t r e a t e d  i n  some depth. 
Oklahoma 

(Universi ty  of 

TD- 3 - 
This p a r t i c u l a r  Monograph, TD-3, contained enough information t o  obta in  a 
thorough understanding of t h e  material presented without s e v e r a l  re fe rence  
volumes. The material was i n i t i a l l y  ou t l ined  i n  s u f f i c i e n t  d e t a i l ,  and 
t h e r e  presented i n  an order ly  fashion t h a t  was easy t o  follow, The example 
and home problems helped demonstrate t he  ca l cu la t ion  procedures involved. 
( C a t e r p i l l a r  Tractor Company) 

Very good. ( C a t e r p i l l a r  Tractor  Company) 



27 

Monographs can d iscuss  s p e c i f i c  problems and s p e c i f i c  methods which a 
textbook cannot cover completely. 

Monographs enable presenta t ion  of  a s p e c i f i c  information i n  f a i r l y  d e t a i l e d  
manner which a textbook cannot due t o  l imitat ion placed on the  number of pages. 
Monographs may be developed t o  supplement textbook and expound information 
newly developed. 
Monographs may be wri t ten f o r  labora tory  courses t o  expla in  and inform the  
techniques procedures,  etc. , with examples. (Rose Polytechnic  I n s t i t u t e )  

Newness. (Universi ty  of Michigan) 

TD- 4 
7 

Quite a usefu l  method f o r  updating textbook material. 
t o  follow presenta t ion  due t o  concise nota t ion  presented i n  Monograph. 
(Universi ty  of  De t ro i t )  

Students were ab le  

ANY IMPROVEMENTS NEEDED? 

cs-2 

For my p a r t i c u l a r  use,  I feel  t h a t  a photograph of the  a c t u a l  s t e e r i n g  
mechanism and the  ind iv idua l  components would be usefu l .  
t h a t  p i c t u r e s  of t h e  response of the  systems before  and a f t e r  compensation 
would emphasize the  importance of compensation techniques.  
I l l i n o i s  Universi ty)  

- 
I also feel  

(Southern 

No (Rose Polytechnic  I n s t i t u t e )  

More information needed as t o  haw the  system w a s  modeled. 
Kentucky) 

(Universi ty  of 

cs- 3 

CS-3 should be expanded. 

- 
( C a t e r p i l l a r  Tractor Company) 

Addit ional  problems asso.ciated with the  b r i e f ,  i l l u s t r a t i n g  d i f f e r e n t  
po in t s  is  des i r ab le .  (Universi ty  of  F lo r ida )  

T i t l e  is misleading--paper presents  a method of  synthes iz ing  a sub-optimal 
con t ro l l e r .  Not s u i t a b l e  f o r  f i r s t - y e a r  graduate s tudents .  F i r s t  h a l f  is  
a f a i r  summary of the  maximum p r i n c i p l e  E Liapwous d i r e c t  method. Second 
h a l f  is d i f f i c u l t  t o  comprehend o p  first reading (not  exac t ly  a des i r ab le  
a t t r i b u t e  for an educat ional  Monograph). (Iowa S t a t e  Universi ty)  

I t  would be use fu l  t o  review the  underlying mathematical t heo r i e s  more 
extensively.  (General Prec is ion  Equipment Corporation) 

cs- 5 

Could be geared more f u l l y  t o  classroom use--those I ' v e  seen are n o t  far 
removed from t e c h n i c a l  journa l  formats--need more motivation, in t roduct ion  
and s tuden t  problems. 

- 

(Iowa S t a t e  Universi ty)  
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65-5 could be expanded. ( C a t e r p i l l a r  Trac tor  Company) 

I think a couple of problems i l l u s t r a t i n g  d i f f e r e n t  po in t s  i n  t h e  presenta t ion  
would be useful,  i n s t ead  of  j u s t  t he  one, (Universi ty  of F lor ida)  

CS-6 - 
Additional problems assoc ia ted  with t h e  b r i e f ,  i l l u s t r a t i n g  d i f f e r e n t  
po in t s  would be des i r ab le .  (Universi ty  of  F lor ida)  

HT- 1 - 
More background material i n  beginning and example problems. (Humble O i l  Co.) 

Even f o r  use i n  an undergraduate course,  t he  Monograph does n o t  cover 
. s u f f i c i e n t  material t o  allow f u l l  u t i l i z a t i o n  of t he  technique. 
no mention is  made of how the  method can be adapted t o  determine surface 
temperatures,  n e t  interchange,  r ad ia t ion  i n  absorbing or s c a t t e r i n g  media, 
e t c . ,  or t o  what ex ten t  it is l imi ted .  This could be done i n  a d d i t i o n a l  
s ec t ions  or appendices. 

For example, 

(Massachusetts I n s t i t u t e  of Technology) 

HT-2 - 
No (Auburn Universi ty)  

I would l i k e  t o  see more area covered i n  a similar Monograph. 
of Cincinnat i  

(Universi ty  

HT- 3 - 
Have more Monographs so t h a t  t he  i n s t r u c t o r  can be more s e l e c t i v e .  
(Universi ty  of Virg in ia )  

HT-4 - 
Have more Monographs so t h a t  the  i n s t r u c t o r  can be mope s e l e c t i v e .  
(Universi ty  of Vi rg in ia )  

HT- 5 - 
The appl ied  mechanic's model used t o  der ive  the  b a s i c  equations such as 
4 should be t r e a t e d  i n  d e t a i l .  
(General Precision Equipment Corporation) 

This is t h e  i n t e r e s t i n g  p a r t  of the  problem. 

HT- 7 

This p a r t i c u l a r  Monograph 
graph (Temp. vs Distance) 
(pgs. 2-3). ( C a t e r p i l l a r  

would have been a l i t t l e  c l e a r e r  with a simple 
i n  conjunction with the  discussion of the  method 
Trac tor  Company) 

No (Lehigh Universi ty)  
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I f e l t  a l i t t l e  more d e t a i l  would be useful .  ( C a t e r p i l l a r  Trac tor  Co.) 

HT- 8 - 
They would be more complete i f  a l l  t h e  b a s i c  material, t he  fundamentals, 
were included. (Universi ty  of  Kentucky) 

TD- 1 - 
We would have apprec ia ted  greater d e t a i l  a t  the  level  ( sen io r  undergraduate 
of  the  present  course -- b u t  f o r  grad s tuden t  use t h i s  is 0.K. 
s tudents  a l s o  consul ted the  o r i g i n a l  TN. 

Most of  my 
(Pennsylvania S t a t e  Universi ty)  

TD- 3 

Too spec ia l i zed  f o r  undergraduate. (Universi ty  o f  Cinc inna t i )  

A teaching Monograph on mass flow measurements should treat  the  problems 
of: 
where real gas r e l a t i o n s  a r e  important,  ( 3 )  approximate r e a l  gas co r rec t ions ,  
as out l ined  i n  the  s u b j e c t  Monograph. (Arnold Research Organization, Inc . )  

(1) p e r f e c t  f l u i d  mass flow, ( 2 )  areas of pressure  and temperature 

The ma te r i a l  is  presented good b u t  it is too  simple f o r  graduate s tudents .  
I would l i k e  t o  s e e  more complicated problems presented i n  similar form. 
(Universi ty  of Cinc inna t i )  

Yes (Auburn Universi ty)  

An example problem would be a h e l p f u l  improvement. ( C a t e r p i l l a r  Trac tor  Go.) 

SHOULD A PROGRAM OF PREPARING MONOGRAPHS BE EXPANDED TO COVER A WIDE VARIETY 
OF SUBJECT AREAS? 

cs-2 

Yes (Southern I l l i n o i s  Universi ty)  

P 

I should l i k e  t o  see o the r s  of t h i s  same genera l  type.  
Massachusetts 

(Universi ty  of 

The program should be expanded. 
would f i t  i n t o  the  context  of t he  course. 
them i n ,  t h i s  would probably r e s u l t  i n  occasional  use,  r a t h e r  than frequent .  
(North Carolina S t a t e )  

I would use them t o  the  ex ten t  t h a t  they 
Due t o  the  d i f f i c u l t y  of f i t t i n g  

Yes (Universi ty  of Kentucky) 

cs- 3 

No (Universi ty  of Nebraska) 

- 

Yes, they are valuable  and should f i n d  appl ica t ion  i n  many f i e l d s .  ( A l l i s  
Chalmers ) 
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It would depend on the Monograph covering top ic s  of i n t e r e s t .  
(Universi ty  of F lor ida)  

If so, yes. 

Yes, y e t  it should be expanded t o  include quiz quest ions t o  test t h e  under- 
s tanding of t he  material. (General Prec is ion  Equipment Corporation) 

Not wide var ie ty .  (Universi ty  of Wisconsin) 

cs- 5 
--3--- 

Yes, they are valuable  and should f i n d  appl ica t ion  i n  many f i e l d s .  
Chalmers 

( A l l i s  

Yes. (Iowa S t a t e  Universi ty)  

No (Universi ty  of Wisconsin) 

CS-6 - 
Yes. (Universi ty  of Massachusetts) 

Yes. (Oklahoma S t a t e  Universi ty)  

No (Universi ty  of Wisconsin) 

HT- 1 - 
No (Universi ty  of Minnesota 

Yes (Universi ty  of  Virginia)  

HT-2 
7 

Yes (Auburn University) 

Yes (Universi ty  of Cincinnat i )  

No (Universi ty  cf Wisconsin) 

HT- 3 

Yes. I think the  fact of t h e  Monographs coming from actual engineering 
research makes the  mater ia l  more i n t e r e s t i n g  t o  the  s tudent .  
work they a r e  doing i n  class is  d i r e c t l y  r e l a t e d  t o  cur ren t  technology. 
( University of Kentucky 1 

They see t h e  

Yes (Universi ty  of Virginia)  

Yes (Auburn University) 

No (Universi ty  of Wisconsin) 
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HT-4 - 
Yes (Rose Polytechnic I n s t i t u t e )  

Yes (Universi ty  of Virg in ia )  

I think so. 
exce l l en t  way of promulgating recent t e c h n i c a l  information, 

The Monograph technique i f  used by the  i n s t r u c t o r  is an 
(Auburn Universi ty)  

No (Universi ty  of Wisconsin) 

Yes (Lehigh Universi ty)  

I would l i k e  t o  see a series of Monographs i n  Kinet ics  and Mass Transfer.  
They should be geared for an undergraduate l e v e l  and would be u s e f u l  f o r  
i n s t r u c t i o n a l  purposes. (Universi ty  of De t ro i t )  

HT-5 - 
Yes (Stanford Universi ty)  

Generally no. 
(Universi ty  of Nebraska 

Only i f  Monograph is a b i g  improvement over the  o r i g i n a l .  

If the  Monographs were n o t  so  much on spec ia l i zed  sub jec t s  they would be 
used more. ( University of  Cinc inna t i )  

HT- 7 

Yes. These Monographs may be q u i t e  u se fu l  i n  indus t ry  where very s h o r t  
courses on s p e c i f i c  t op ic s  would be b e t t e r  a t tended and probably r e t a i n  
higher  i n t e r e s t .  ( C a t e r p i l l a r  Tractor  Company) 

Only i n  a few sub jec t  areas. (Lehigh Universi ty)  

Yes, they should be developed b u t  some should be developed for undergraduate 
study. (Universi ty  of  De t ro i t )  

Yes (Universi ty  of Vi rg in ia )  

No ( University of  Wisconsin) 

Monographs for o the r  s u b j e c t  areas would probably be w e l l  accepted. 
material should be presented such t h a t  it would a l s o  be of  value t o  engineers.  
This would probably e n t a i l  greater d e t a i l  and c e r t a i n l y  more bibl iography 
references.  ( C a t e r p i l l a r  Tractor  Company) 

The 

A wide va r i e ty  of sub jec t s  would be necessary t o  be of genera l  i n t e r e s t  i n  
indus t ry ,  
ava i l ab le  t o  the  s tudents  f o r  a reasonable per iod of t i m e ,  (two months). 
( C a t e r p i l l a r  Tractor Company) 

For use i n  classroom groups , however, they would have t o  be 
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HT- 8 - 
Yes. 
research  makes the  material more i n t e r e s t i n g  to  t h e  s tuden t ,  
work they are doing i n  class is d i r e c t l y  r e l a t e d  t o  cu r ren t  technology, 
(Universi ty  of Kentucky) 

I think t h a t  the  fact of the  Monographs coming from a c t u a l  engineer ing 
They see the  

TD- 1 - 
Yes (Universi ty  of Virg in ia )  

Yes (Auburn Universi ty)  

Yes. 
turbomachinery , nozzles ,  etc. 

P a r t i c u l a r l y  some of t he  NASA cascade da ta  and information on 
(Pennsylvania S t a t e  Universi ty)  

Yes (Humble O i l  & Refining Company) 

The Monographs which we would need would have t o  be s p e c i f i c  f o r  our courses 
and might no t  have very wide a p p l i c a b i l i t y .  (Humble O i l  & Refining Company) 

To be used e f f e c t i v e l y  i n  o the r  areas of indus t ry ,  it would be mandatory 
t o  cover a wide v a r i e t y  of subjec t .  

Yes (Lummus Company) 

(Humble O i l  E Refining Company) 

TD-3 - 
Yes (Universi ty  of Michigan 

No (Universi ty  of  Wisconsin) 

Y e s  (Rose Polytechnic  I n s t i t u t e )  

Yes (Universi ty  of Cincinnat i  

Yes (Arnold Research Organization, Inc . )  

These can be q u i t e  useful .  (Universi ty  of Notre Dame) 

Expansion of  sub jec t  matter would undoubtedly create more i n t e r e s t .  I had 
planned t o  organize a s tudy group of  i n t e r e s t e d  persons,  bu t  t he  length of 
t i m e  allowed w a s  i n s u f f i c i e n t  f o r  prepara t ion  of l ec tu re s .  
Trac tor  Company) 

( C a t e r p i l l a r  

This type of presenta t ion  would l e v e l  i t se l f  very e a s i l y  t o  an i n d u s t r i a l  
se l f - s tudy  o r  group-study s i t u a t i o n .  
information i n  which a new i n t e r e s t  has a r i s e n  would be presented by t h i s  
method i f  Monographs covering a v a r i e t y  of sub jec t s  were ava i lab le .  
( C a t e r p i l l a r  Trac tor  Company) 

New t echn ica l  information or  o lde r  

Yes they should be  expanded. 
s h o r t  course f o r  working engineers t o  "keep up" i n  t h e i r  t echn ica l  knowledge, 
( C a t e r p i l l a r  Tractor Company 

This appears t o  be a f a i r l y  comprehensive 
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Yes. 
where very s h o r t  courses with attendance t a i l o r e d  t o  the  t o p i c  would be 
p re fe rab le  t o  long and u l t imate ly  unworkable groups. ( C a t e r p i l l a r  Trac tor  Co. ) 

These Monographs w i l l  be h e l p f u l  i n  indus t ry  i n  small s tudy groups 

TD-4 - 
No (Universi ty  of  Wisconsin) 

Yes (Universi ty  of Massachusetts) 

One should avoid embarking on an expand d program unless  the  i n t e n t  of the  
course was t o  survey recent l i t e r a t u r e .  (Universi ty  of  De t ro i t )  

WOULD YOU USE THEM FREQUENTLY IF  YOU TAUGHT CLASSES I N  THE SUBJECT AFEAS? 

cs-1 - 
Yes (Universi ty  of Iowa) 

Not f requent ly  (Universi ty  of Wisconsin) 

cs-2 

I think so. (Tulane Universi ty)  

- 

I would use them t o  the  ex ten t  t h a t  they would f i t  i n t o  the  context  of  t he  
course I am teaching. Due t o  the  d i f f i c u l t y  of f i t t i n g  them i n ,  t h i s  
would probably r e s u l t  i n  occasional  use,  r a t h e r  than frequent .  (North 
Carolina State 

Yes, as examples and problems. (Universi ty  of Utah) 

Yes (Universi ty  of  Massachusetts 

Yes (Southern I l l i n o i s  Universi ty)  

In  the  undergraduate l e v e l  it is  doubtful.  (Rose Polytechnic  I n s t i t u t e )  

Yes (Universi ty  of Kentucky) 

CS- 3 - 
I n  t h e  in t roductory  course I have been teaching t i m e  does no t  permit t he  
Use of t h i s  p a r t i c u l a r  Monograph. (Rose Polytechnic  I n s t i t u t e )  

Not f requent ly  (Universi ty  of Wisconsin) 

I think so. (Tulane Universi ty)  

If they f i t  i n  with a t o p i c  they would be used. (Universi ty  of  Denver) 

I t  would depend on the  Monograph covering top ic s  of i n t e r e s t ,  i f  so,  yes.  
(Universi ty  of F lor ida)  



34 

cs-5 

I think so. (Tulane Universi ty)  

- 
I t  would depend upon how much the  Monographs touched i n  the  d i r e c t i o n  of 
my interest .  If so, yes.  (Universi ty  of F lor ida)  

Yes (Iowa S t a t e  Universi ty)  

Not f requent ly  (Universi ty  of Wisconsin) 

Yes, I use them whenever poss ib le .  (Oklahoma S t a t e  Universi ty)  

Not ye t  used. (Universi ty  of  Michigan) 

CS-6 - 
I t  would depend on the  Monographs covering top ic s  of i n t e r e s t .  
(Universi ty  of F lo r ida )  

Yes, I would use them whenever it is poss ib le .  (Oklahoma State Universi ty)  

If so,  yes ,  

Yes (Universi ty  of  Massachusetts 1 

Not Frequently (Universi ty  of Wisconsin) 

Not y e t  used. (Univeris ty  of Michigan) 

HT- 1 - 
Probably not  f requent ly ,  bu t  some times (Universi ty  of Wisconsin) 

If I: were teaching,  I would at tempt  t o  include them t o  advantage. 
O i l  and Refining Company) 

(Humble 

Yes (Auburn Universi ty)  

Yes, I f e e l  the  Monographs could he lp  the  course become more "cur ren t  
research  program" or ien ted ,  and t h i s  is good. I feel  t h a t  about four  
Monographs (with homework problems) would be the  most I could use i n  my 
rad ia t ion  hea t  t r a n s f e r  course . , . . .un less  there  is a major modification 
of  the  o u t l i n e .  (Universi ty  of Virg in ia )  

No (Universi ty  of Minnesota) 

HT- 2 - 
Yes (Auburn Universi ty)  

Yes (Universi ty  of Cinc inna t i )  

Occasionally (Universi ty  of Michigan) 

No (Universi ty  of  Wisconsin) 
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HT- 3 - 
I would use them only i n  courses dea l ing  with cu r ren t  t op ic s  and i n  
seminar-type courses. (Kansas S t a t e  Universi ty)  

Yes (Auburn Universi ty)  

No (Universi ty  of Wisconsin) 

Yes (Universi ty  of  Vi rg in ia )  

HT- 4 - 
Yes (Lehigh Universi ty)  

No (Universi ty  of Wisconsin) 

Yes (Universi ty  of  Vi rg in ia )  

Yes (Rose Polytechnic  I n s t i t u t e )  

I think so. 
exce l l en t  way of promulgating r ecen t  t echn ica l  information. 

The Monograph technique i f  used by the  i n s t r u c t o r  i s  an 
(Auburn Universi ty)  

HT- 5 - 
I doubt t h a t  the  material w i l l  be widely used. (Universi ty  of Wisconsin) 

Generally no. Only i f  t h e  Monograph is a b i g  improvement over t he  o r i g i n a l .  
(Unzversity of Nebraska) 

Yes (Stanford Universi ty)  

HT-7 - 
Only i f  n o t  wel l  presented i n  t e x t  

Yes ( C a t e r p i l l a r  Tractor  Company) 

Yes (Universi ty  of Virg in ia )  

This Monograph should be used on a 

or t e x t s .  (Lehigh Universi ty)  

graduate l e v e l  or advanced ( sen io r  
undergraduate l e v e l  course. (Universi ty  of  Det ro i t  

Not f requent ly  (Universi ty  of  Wisconsin) 

HT- 8 - 
Yes (Universi ty  of  Kentucky) 

Occasionally (Universi ty  of  Wisconsin) 



36 

TD- 1 - 
Depends on the  l eve l .  Doubtful f o r  undergrads. (Universi ty  of Michigan) 

Occasionally (Universi ty  of Wisconsin) 

Yes, provided they were supplemented by classroom ins t ruc t ion .  
and Refining Company) 

(Humble O i l  

I ' m  no t  sure. 
along with o the r  innovat ions which seem p o t e n t i a l l y  valuable.  
of Oklahoma 

I plan t o  continue use of Monographs on an experimental  b a s i s ,  
(Universi ty  

Yes--particularly some of the  NASA cascade da ta  and i n f o  on turbomachinery, 
nozzles ,  etc. (Pennsylvania S t a t e )  

TD-3 

Frequent use would depend on permanent copies of Monographs - perhaps they 
should be purchased. ( C a t e r p i l l a r  Tractor  Company) 

Yes (Rose Polytechnic  I n s t i t u t e )  

Probably n o t  f requent ly ,  bu t  occasional ly  f o r  the  s p e c i a l  sub jec t s  I may 
wish t o  expand upon. (Universi ty  of Michigan) 

Yes (Universi ty  of  Cinc inna t i )  

Yes (Auburn Universi ty)  

These Monographs w i l l  be h e l p f u l  i n  indus t ry  i n  small study groups where 
very s h o r t  courses with at tendance t a i l o r e d  t o  the  t o p i c  would be preferab le  
t o  long and u l t imate ly  unworkable groups. ( C a t e r p i l l a r  Tractor  Company) 

New t echn ica l  information or o lde r  information i n  which a new in te res t  
has arisen would be  presented by t h i s  method i f  Monographs covering a 
va r i e ty  of sub jec t s  were ava i lab le .  ( C a t e r p i l l a r  Trac tor  Company) 

If I taught  a c l a s s  only i n  mass flow measurements, then the  s u b j e c t  
Monograph would be 05 use,  otherwise not .  

Use them infrequently--when a p a r t i c u l a r  sub jec t  needs more background. 
(Universi ty  of Cincinnat i  1 

(Arnold Research Organization) 

Yes (Universi ty  of Michigan) 

TD- 4 - 
Yes ( University of Massachusetts ) 

Not frequent ly  (Universi ty  of Wisconsin) 

Monographs were n o t  used because af ter  examination they d id  n o t  appear t o  be 
p e r t i n e n t  or appropriate  f o r  use i n  our courses.  
spend the  taxpayers '  money. 

There are b e t t e r  ways t o  
(Universi ty  of Wisconsin) 
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TD-5 - 
I intend t o  use the  Monograph computer program i n  a design course. 
(University of' Michigan) 
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ADDITIONAL COMMENTS ON MONOGRAPHS BY EVALUATORS 

cs-1 

This Monograph represents  a small band i n  the  very broad spectrum of 
e l ec t ron ic s .  
design f o r  compensation networks t o  compensate for  s i g n a l  d i s t o r t i o n  
within networks. 
da t a  transmission, and assoc ia ted  facil i t ies.  

- 
More s p e c i f i c a l l y  it dea l s  with the  spec ia l i zed  f i e l d  of  

Such networks are f requent ly  found i n  communication, 

This Monograph would be of p a r t i c u l a r  value i n  t he  academic classroom 
Since it allows the  s tuden t  t o  pu t  theory i n t o  p rac t i ce  by so lv ing  a c t u a l  
problems. This would also be t r u e  i n  c e r t a i n  i n d u s t r i a l  classrooms where 
communication and d a t a  transmission i s  of p r i n c i p a l  importance. 

For engineers ou ts ide  t h i s  spec ia l i zed  f i e l d  of technology, t h i s  Monograph 
would be of doubtful  value. This opinion is  based on the  premise t h a t  
although an engineer 's  progress  is  r e l a t e d  t o  h i s  continuing education 
and s tudy,  t he re  should be p r i o r i t i e s  i n  h i s  program of continuing 
education. 
p r i o r i t y  would be t o  s tudy and upgrade himself i n  h i s  p r i n c i p a l  a r e a  of 
r e spons ib i l i t y .  (R .  J. Reynolds Tobacco Company) 

So it seems reasonable t o  assume t h a t  an engineer ' s  f i rs t  

In  my opinion, t h e  Monograph w a s  w e l l  organized from a t echn ica l  viewpoint, 
p resent ing  a s u f f i c i e n t  amount of information i n  a l o g i c a l  sequence. 
wr i t t en  presenta t ion  is  b r i e f  and does not  d i s t r a c t  t he  reader  from t h e  
t echn ica l  information, 
the  design value of  the  ou t l ined  procedure. 

The 

The problem included i n  the  Monograph i l lustrates  

This and similar Monographs would be a valuable re ference .  Although the  
information may no t  be immediately useable ,  i t s  value as a f u t u r e  design 
format cannot be over-emphasized. 
toward classroom app l i ca t ions  , it presents  a l o g i c a l  sequence h e l p f u l  i n  
explaining a design t o  o the r  t echn ica l  people. 

Since the  material is  genera l ly  o r i en ted  

(Union Carbide Corporation) 

The sub jec t  matter of t h i s  p a r t i c u l a r  Monograph is not  normally encountered 
i n  our area of c o n t r o l  theory (process  con t ro l ) .  
which are use fu l  a t  higher  frequency l e v e l s  than w e  usua l ly  have t o  work 
with.  The technique discussed might be appl icable  i f  extended by use of 
a c t i v e  network compensation methods, bu t  t h a t  is not covered i n  t h i s  
Monograph. 

It  dea ls  with techniques 

The subject matter might be of i n t e r e s t  t o  someone i n  S.I.D. , p a r t i c u l a r l y  
by someone i n t e r e s t e d  i n  recording d a t a  a t  higher  frequency l e v e l s  such as 
noise  and v ib ra t ion  work. 

We would c e r t a i n l y  l i k e  t o  see more of these  Monographs i f  they are ava i l -  
a b l e ,  p a r t i c u l a r  (though no t  necessa r i ly  r e s t r i c t e d  t o )  those dea l ing  with 
process cont ro l .  (Union Carbide Corporation) 
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HT- 1 
__3 

This p a r t i c u l a r  Monograph dea ls  with the  Mmte Carlo method f o r  so lv ing  
problems i n  which energy is emit ted and r e f l e c t e d  such as that  occurr ing 
i n  r ad ian t  h e a t  transfer problems, I n  these  problems, t h e  happenings a t  
a given loca t ion  are mathematically descr ibed,  b u t  t he  equat ions of t he  
i n t e r a c t i o n  between loca t ions  are extremely d i f f i c u l t  t o  solve.  
Carlo method effects a s o l u t i o n  t o  t h i s  type problem through use, between 
def ined l i m i t s ,  of random numbers as va r i ab le s  i n  a sequence of i n t e r -  
dependent ca lcu la t ions .  
use of  a computer is  required.  

The Monte 

Since t h i s  n e c e s s i t a t e s  many r e p e t i t i v e  ca l cu la t ions ,  

The author  assumes the  reader  has a good working knowledge of t h e  theo r i e s  
and mathematics involved and takes  s impl i fy ing  shor t cu t s  which could be 
d i f f i c u l t  t o  follow. 
f i e l d ,  I fee l  t h i s  Monograph, as w r i t t e n ,  would be of l i t t l e  b e n e f i t  t o  
the  average engineer i n  indus t ry .  
a s i m p l e r ,  more d e t a i l e d  and b e t t e r  organized form, it could poss ib ly  be 
an e f f e c t i v e  t o o l  f o r  disseminating t echn ica l  material t o  the  p rac t i c ing  
engineer.  (R.  J. Reynolds Tobacco Company) 

Unless the  reader  is familiar with t h i s  p a r t i c u l a r  

If t h i s  ma te r i a l  could be presented i n  

Although the  need f o r  r a p i d  dissemination of new technology i n  the  un ive r s i ty  
has been recognized by the  i n s t r u c t i o n a l  Monograph program, a similar need 
i n  indus t ry  should be f u l f i l l e d .  
i n s u f f i c i e n t l y  t r a ined  i n  a p a r t i c u l a r  d i s c i p l i n e  or too  remote from 
cur ren t  a c t i v i t y  i n  a p a r t i c u l a r  a r e a  t o  take advantage of new advances. 
some of t he  formalism were relaxed and a d d i t i o n a l  background material were 
introduced i n t o  the  Monographs, an i n s t r u c t i o n a l  program f o r  indus t ry  could 
supplement the seminar-type courses which are a t  present  t he  main source of 
new technology for  the  engineer  i n  indus t ry ,  In  fact ,  from reading the  l i s t  
of Monographs, it would appear t h a t  many are of such a spec ia l i zed  na ture  
t h a t  they may not  be as u s e f u l  i n  the  un ive r s i ty  as they would be f o r  an 
engineer with a need f o r  a method of s o l u t i o n  t o  a p a r t i c u l a r  problem. 
(Massachusetts I n s t i t u t e  of Technology) 

In  many ins t ances ,  the  engineer  i s  e i t h e r  

If 

This Monograph technique obviously has the  merits a t t r i b u t e d  t o  it: 
--Capsule coverage of  s p e c i f i c  aspec ts  of a sub jec t  - good f o r  

r e f r e s h e r  or new mater ia l .  
--Dissemination of very recent  developments within a s u b j e c t  

a rea ,  w e l l  i n  advance of incorporat ion i n  published textbooks. 
--Preparation by recognized exper t s  i n  t h e i r  respec t ive  f i e l d s .  
--Advanced preparat ion of  lesson plans p lus  homework assignments, 

i f  t h i s  technique were adopted f o r  s e q u e n t i a l  segments of a 
course. 

For our use it would be more advantageous t o  have whole sub jec t  coverage 
( sequen t i a l  Monographs) emphasizing engineer ing p r a c t i c e  r a t h e r  than 
mathematical development. 
as i n s t r u c t o r ' s  background information, 

The mathematics should be included, however, 
(Humble O i l  and Refining Company) 
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HT- 4 - 
I think t h e  Monograph idea  is  a very good one and commend your o f f i c e  f o r  
t he  work you are doing i n  i n s t i g a t i n g  it. 
qui red  by the  f a c u l t y  i n  preparing f o r  the  lectures on the  Monograph 
subjects is a good investment a l so ,  

I think t h e  extra effor t  re- 

(Universi ty  of Virg in ia )  

TD-1 - 
The i n s t r u c t i o n a l  Monograph is an excellent method of  disseminating the  
resu l t s  of recent research and s c i e n t i f i c  t echn ica l  information; however, 
i f  it is t o  be used by engineers  i n  indus t ry ,  I feel  t h a t  it must be  
presented i n  a classroom by a q u a l i f i e d  i n s t r u c t o r  or its use w i l l  probably 
be l imited.  
f a m i l i a r i t y  of  chemical e q u i l i b r i a  and advanced mathematics - d i f f e r e n t i a l  
equations and numerical ana lys i s ,  Engineers i n  indus t ry  who have not  been 
concerned with chemical equi l ibr ium thermodynamics on a d a i l y  b a s i s  or 
who have not  used advanced mathematics appreciably s i n c e  t h e i r  formal 
education, w i l l  be unable t o  follow the  discussion i n  the  Monograph without 
first reviewing the  p re requ i s i t e s .  

The Monograph r equ i r e s  t h a t  t h e  s tudent  have a genera l  

On t h i s  b a s i s  I f e e l  t h a t  t h i s  i n s t r u c t i o n a l  Monograph w i l l  not  f i n d  wide- 
spread use i n  indus t ry .  
education by reviewing t e c h n i c a l  papers published by the  ASME and o t h e r  
founder s o c i e t i e s ,  s tudying programmed i n s t r u c t i o n a l  courses through 
extension d iv i s ions  of co l leges  and u n i v e r s i t i e s  and taking o the r  
educa t iona l  courses presented i n  formal classrooms or through t e l e v i s i o n  
networks. (R. J. Reynolds Tobacco Company) 

The engineer i n  indus t ry  can b e t t e r  continue h i s  

The s p e c i f i c  example used has no app l i ca t ion  f o r  us a t  Bayway. However, 
the  numerical methods and procedures used could be appl ied  t o  chemical 
equi l ibr ium reac t ions  such as those i n  the  Chem Plant .  We don ' t  know of 
any immediate plans t o  attack these  problems here .  The methods used are 
more l i k e l y  t o  f i n d  appl ica t ion  a t  Florham Park  i n  EMS1 where convergence 
techniques and so lu t ion  methods a r e  a more general problem. We are no t  
q u a l i f i e d  t o  comment on a comparison of these  techniques with a l t e r n a t i v e  
procedures. (Bayway Refinery--Humble O i l  E Refining Company) 
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MONOGRAPH DISSEMINATION BY UETmRSI'N 

Professors  who have requested and received one 
or more Yonographs for review and f o r  use i n  

an engineer ing classroom are l i s t e d  below. 

University 

Arizona S t a t e  University 

Prof es s or 

H. H. ,Young 

Auburn University R. I. Vachon 

Brigham Young University John' M. Simonsen 
B i l l  J. Pope 

Ca l i fo rn ia  I n s t i t u t e  of Technology R. H. Sabersky 

Cal i forn ia  S t a t e  College a t  Long Beach A l i  Eshe t t  

Ca l i fo rn ia  S t a t e  College a t  Los Angeles P h i l i p  Gold 
George Mann 
Dan R. Rankin 

Carneg i e - Me 1 lon Un i v e r s  i ty 

Case Western Reserve University 

City College of the  City University 
of New York 

Clemson University 

Cleveland S t a t e  University 

Colorado School of Mines 

Columbia University of the  City of  
New York 

S. W i l l i a m  Gouse, Jr. 

H. K. Wiskind 

Robert M. Graff 
Latif M. J i j i  
Reuel Shinnar 

Duane F. Bruley 
Eugene Harrison 
J .  C. Mullins 

George V. Parmelee 
R. M. Hochner 

Frank Stermole 

Harold G. Elrod 

Cornel l  University Victor H. Edwards 
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Dartmouth College A .  0. Converse 

Harvey Mudd College Taghi Mbsepas s i  

Hudson Valley Community College R. M. F r inks  

Indian I n s t i t u t e  of Technology, 
New Delhi, I n d i a  

Raja Rao 

Donald C. Scouten 
Bion L. Piarson 

Iowa S t a t e  University 

Kansas S fa t e  Universi ty  P. L, Miller 
C. L. Hwans 
P ,  E .  McNall, Jr, 

Lake Superior  S t a t e  College 

Lehigh University 

D -  L. Carsteus 

Luis Pujo l  
Benjamin E.  Nevis 

Louisiana Polytechnic  I n s t i t u t e  Buck F. Brown 
Charles A. Ki l lgore  

Louis iana S t a t  e Unive rs i t y  Dupree Maples 
Ralph W.  P i k e  

Massachusetts I n s t i t u t e  of Technology 

Michigan S t a t e  Universi ty  

Y. T. L i  

George Coalman 
Gerald Pa rk  

Michigan Technological I n s t i t u t e  S. Winnikow 
R. D ,  Audi 

Mississ ippi  Research and Developmen? Center 

New York University 

Kenneth Wagner 

John R. Ragazzini 
John Happel 

North Carol ina S t a t e  University W. C. Peterson 

North Dakota S t a t e  Universi ty  Kam Wu L i  
Karl G. Maurer 
Lampert P. Vogel 
P h i l l i p  C. P f i s t e r  

Northwestern University Professor  Walker 
Professor  Larson 
W i l l i a m  E.  Schmitendorf 

R. S. Mayer Ohio Universi ty  

Ohio S t a t e  University E.  0. Doebelin 
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Oklahoma S t a t e  University 

Oregon S t a t e  Universi ty  

Pennsylvania Military Colleges 

Pennsylvania S t a t e  Universi ty  

Pr in  ce ton Un i ve rs i t y  

Purdue University 

Queen ' s Universi ty ,  Kings ton ,  Ontar io ,  
Canada 

Rensselaer Polytechnic  I n s t i t u t e  

Rose Polytechnic  I n s t i t u t e  

Rutgers, t he  S t a t e  Universi ty  

S a i n t  Louis Universi ty  

San Jose  S t a t e  College 

Southern Methodist University 

Stanford Universi ty  

S t a t e  Universi ty  of New York 

Charles M.  Bacon 
Paul  A. McGollum 
John B ,  West 
Rao Yarlagadda 
K. C, Chao 
W.  C. Edmister 

Carl G. Downing 
J. R. Welty 

Anthony J. Calise 

J ,  L.  L.  Baker 
C. Bi rn ie ,  Jr. 
D. A. Bowlus 
J. A. Brighton 
G ,  M. Faeth 
D. R. Olson 
F. W.  Schmidt 
J .  L.  Shearer 

James B. Anderson 
Ronald P. Andres 
Ernest  F. Johnson 
Richard K. Toner 
John C. Whitwell 

Paul  E .  Stanley 

P h i l i p  G .  H i l l  

H. J. Sneck 
Euan F, C .  Somerscales 

Thomas Hutchinson 
Stan S .  Thomas 

Robert H, Page 
Marvin L. Granstrom 

Benjamin H. Ulrich,  Jr. 
John A. George 

Robert F. C lo th i e r  

James L. Melsa 
Andrew S ,  Page 
J. C. Denton 
Donald C. P r i c e  

H.  C.  Perkins 

Chi-Tsong Chen 
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Stevens I n s t i t u t e  of Technology 

Tatung I n s t i t u t e  of Technology 

Kenneth Tompetrine 
Leo Rosenthal 
H.  W.  Pha i r  

T. S. Lin 

Tennessee Technological Universi ty  Cec i l  0. Alford 
John P Wallace 
James Seay Brown 

Tulane Universi ty  

United S t a t e s  A i r  Force Academy 

United S t a t e s  Naval Academy 

University of Alabama 

University of Arizona 

University of Arkansas 

University of Cal i forn ia ,  Berkeley 

University of Cinc inna t i  

University of Denver 

Universi ty  of Detroit 

Robert C. Weaver 
John R. O'Loughlin 
Chester A .  Peyronnin 
Harold H. Sogin 
Robert G e Watts 
Robert P. Chambers 

Myron D. Harnly 

James A. Adams 

C. H. T. Wilkins 

H. C. Perkins 
Harvey Chris tensen 
Donald M .  McEligot 
N .  D. Cox 
Lynn Weaver 

W i l l i a m  J. Buche 
Stanley E .  Stephenson 

H.  
L.  
R. 
Y. 
C, 
L. 
R. 
E .  
P. 
R. 

A.  Johnson 
S. Care t to  
Greif 
T a i t e l  
Tien 
Farbar 
F. Sawyer 
D. Howe 
B. Stewart  
J .  Bol lard 

James F. Thorpe 
Widen Tabakoff 
Marvin English 
R. D. Zerkle 

M. L. Moe 

Leon Kowalcyzk 
C. 0. Smith 
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University of F lor ida  

University of Hawaii 

University of Houston 

University of I l l i n o i s  

University Qf Iowa 

University of Kentucky 

University of Maine 

University of Massachusetts 

University of Michigan 

University of Minnesota 

University of Mississ ippi  

University of Missouri a t  Rolla 

J. S. G i lbe r t  
R. K,  I rey  
Calvin C ,  Ol iver  
A. D. Randolph 
Joseph Mahig 
R. D. Walker 
J. P. O'Connell 

R. M. Fan 
J, S. Fox 
H. C. Chai 

Dan Luss 
W. I. Honeywell 
F. M ,  T i l l e r  

R. G. Hering 

Earl Eyman 

Cl i f fo rd  J. Cremers 
Ronald D. Bonnell 

Walter W. Turner 
David B.  Young 
Richard C.  Gibson 
Richard C ,  H i l l  

Richard V, Monopoli 
W. L. Short  
Donald E. S c o t t  
Professor  Herchenreder 
Lawrence L. Ambs 

S. W. Churchi l l  
Robert B. Keller 
J. J. Martin 
Richard A. Matula 
George S. Springer 

E. R. Eckert  
K. Ogata 
E.  M. Sparrow 
Richard J. Golds t e i n  

F. A.  Anderson 
R. E .  Aven 
H. Bostian 
H. T. Huddleston 

J. C. McBrayer 
A ,  E.  Morris 



University of Nebraska 

University of New Hampshire 

University of New Mexico 

University of North Dakota 

University of Notre Dame 

University of Oklahoma 

University of P i t t sburgh  

University of Por t land  

University of Santa  Clara 

University of Southern Ca l i fo rn ia  

University of Tennessee Space I n s t i t u t e  

University of Tennessee 

University of  Texas 

University of Utah 

University of Virg in ia  

D. R. Haworth 

David H. Chittenden 
S. S. S. T,  Fan 

A, V. Houghton 
K. T. Feldman 
Charles Gilbert Richards 

Milton B. Larson 
C ,  P, Naismith 

Edward W. J e rge r  
J ,  C. Hogan 
J. L. Novotny 

C. P h i l l i p  Colver 
Tom J. Love 
Michael L.  McGuire 
Kenneth E. S t e r l i n g  

G. E .  Geiger 

George F. Babi ts  

Richard C ,  Dorf 

John M. Lenoir 

R. L.  Young 

James C. Hung 

R. A .  Hal f ins t ine  
J. J. McKetta 
B. E .  Short  
H .  A .  Walls 
C ,  W. Jiles 
W. R. Upthegrove 

E. B. Chris t iansen 
Ot to  C. Davidson 
Die t r ich  K. Gehmlich 
Wayne S. Brown 
FabTo R. Goldschmied 
Arlo F. Johnson 
Gary M. Sandquist 
J. D. Seader 
Noel de Nevers 
Forres t  L. Staffanson 

J. Taylor Beard 
Herbert  Goller 
James W .  Moore 
Robert Smoak 
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University of Washington 

University of Wisconsin 

University of Wyoming 

Utah S t a t e  Universi ty  

Valparais o University 

Vanderbi It Universi ty  

Villanova Universi ty  

Washington Universi ty  

Washington S t a t e  Universi ty  

West Vi rg in ia  University 

E c ~ l e  Centrale des A r t s  and Manufactures, 
Paris , France 

Ecole Ploytechnique , Montreal, Quebec, 
Canada 

I n s t i t u t o  Po l i t ecn io  NaciQnal, Mexico 

University of Calgary , Calgary, Alberto, 
Canada 

University of Waterloo, Waterloo, Ontario,  
Canada 

University of Windsor, Windsor, Ontario, 
Canada 

Creighton A. Depew 

Edward Obert 
Charles G. H i l l  
C. A. Coberly 
Haward L. Harrison 
David R. Poirer 
John W ,  Mitchel l  
W. A. Beachman 

William D. Batton 

R. M. Holdredge 
Jack Kel le r  

Leslie M. Zoss 

John W ,  Williamson 

Joseph Goldberg 

Albert  W .  Black 
J. C. Georgian 
W i l l i a m  J. Murphy 

I. M ,  ,Yeyinmen 

Barne t t  F. Dodge 
J ,  F. Parmer 

R. Kling 

Michel Rigaud 

Morris S. Ojalvo 
Paul  Alper 

J. E ,  Venart 

George D. Fulford 
D ,  c. T. P e i  
G. F. Pearce 
F. A.  Dullien 

J. Gordon P a r r  
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APPENDIX V I  

VISUAL BRIEF DISSEMINATION STAT IS  TICS 
THROUGH AUGUST 31, 1968 

Dissemination Summary by Visual Brief Number 

Visual Brief 
Number 

VB-1 

VB-2 

VB-4 

VB-5 
VB- 8 

VB-9 

VB- 10 

VB- 11 

VB-12 
VB-13 

VB-15 

VB-17 

VB-19 

VB-20 

VB-21 

VB-23 

VB-24 

VB-27 

VB-28 

VB- 31 

VB- 33 

Number 
Sent 

9 

4 

1 7  

1Q 

1 3  

9 

17 

8 

1 4  

1 9  

9 

9 

16  

9 

9 

5 

14  

9 

8 

13  

13 

234 
- 

Unfi l led  
Requests 

0 

1 

6 

0 

9 

1 

2 

1 

4 

7 

1 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

35 
- 

Evaluat ions 
Received 

5 ,  
I ,  

3 

8 

1 

6 

3 

5 

5 

4 

6 

3 

4 

8 

5 

8 

2 

9 

4 

5 

8 

9 

111 
- 
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APPENDIX V I 1  

May 16,  1968 

Professor H i r a m  H. Puig, Head 
Department of Electrical Engineering 
College of Agricul ture  and Mechanic A r t s  
Univers i ty  of Puerto Rico 
Mayaguez, Puerto Rico 

Dear Professor  Puig: 

On January 22, 1968, w e  mailed you a copy of Visua l  Brief VB-20 f o r  your 
use i n  t he  classroom. 
Western Union telegram t h a t  t h e  VB-20 f i l m  ca r t r idge  w a s  missing from the  
package you received. 
on January 26, 
VB-20. 

On January 26, w e  were informed by you through a 

A second copy of Visual  Brief VB-20 was mailed t o  you 
We a r e  wondering i f  you now have two copies of Visual Brief 

If so,  w e  would apprec ia te  t he  r e t u r n  of one of the  copies t o  us. 

These t echn ica l  f i l m s  are provided on a loan bas i s .  It would be 
appreciated i f  they were re turned  t o  us after you have had an opportunity 
t o  use them i n  your classroom, We would then have them ava i l ab le  t o  loan 
t o  another un ive r s i ty  f o r  use i n  t h e i r  engineering education programs. 
Lis ted  below are the  Visual Briefs t h a t  have been provided t o  you: 

VB- 5 
VB- 8 
VB-11  
VB-20 
VB-21 

Please r e t u r n  them after you have had the  opportuni ty  t o  use them. If 
a t  some f u t u r e  t i m e  you would d e s i r e  t o  use them again ,  w e  would be happy 
t o  r e t u r n  them on a loan bas i s .  

S incere ly ,  

Robert L. Overton 
Deputy Administrator 
NASA P i l o t  Program 

RLO : j ir 
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APPENDIX VI11 

Totaled Responses on a Revised Visual Brief  Evaluation Sheet 

General Information on Visual Briefs : 

Was the  t e c h n i c a l  information covered i n  the  Visual  Brief  of ---- Yes 31 
value i n  course presenta t ion?  No 7 

Should the  Visual  Brief include more information than was ------- More 22  
presented? Same 20 

Less 3 

Would the  Visual Brief be more usefu l  i f  t he  accompanying ------ More 2 1  
r e p o r t  ma te r i a l  had been prepared s p e c i f i c a l l y  f o r  a Same 17 
classroom l e c t u r e ?  Less 2 

Would the  material shown on the  f i l m  be more e f f e c t i v e  i f  ------ Yes 13 
e d i t e d  anad condensed? N o  26 

Does the  inconvenience of obtaining a p ro jec to r  for a class- -- Yes 7 
No 36 room l e c t u r e  affect the  frequent  use of t echn ica l  movies? 

Comments on Use o f  Visual Briefs: 

In  what s i t u a t i o n  was the  Visual Brief used? 

Did the  i n s t r u c t o r  read t h e  documents accompanying the  Visual--- Yes 28 
Briefs before  the  f i l m  was used? No 15  

Was the  Visual Brief used i n  context  with c lose ly  related------- Yes 2 1  
mater ia l?  No 1 7  

Did the  Visual Brief present  the  effect we l l  and cont r ibu te  ---- Well 20 
t o  the  f u r t h e r  understanding of t h e  pa r t i c ipan t s?  F a i r  11 

Poor 7 

Would the  Visual Brief be more use fu l  for  educa t iona l  purposes-- Yes 13  
outs ide  the  classroom? No 23 

Could the  sub jec t  matter have been as e a s i l y  presented without --Yes 6 
t h e  v i s u a l  mat ter?  N o  34 

Would you use t h i s  Visual  Brief again i n  an educational--------- Yes 30 
s i t u a t i o n ?  No 11 
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APPENDIX I X  

Comments on Questions Asked on Revised Visual Brief Evaluation Sheet 

I N  YOUR O P I N I O N ,  ARE VISUAL BRIEFS A USEFUL AND DESIRABLE METHOD OF 
PRESENTING NEW TECHNICAL INFORMATION I N  THE CLASSROOM? 

VB-1: Smoke T r a i l  Wind Shear Measurements 

From the  poin t  of view of teaching courses i n  a fundamental way, my opinion 
is t h a t  the  Visual Briefs are use fu l  and des i r ab le  i n s o f a r  as they are h e l p f u l  
i n  demonstrating b a s i c  phenomena i n  a w e l l  def ined manner, 
t echn ica l  information presenta t ion  by movie can be u s e f u l  i f  it is d i r e c t l y  
r e l evan t  t o  the  course objec t ives ,  

O f  course, 

(Case Western Reserve Universi ty)  

This b r i e f  w a s  i n t e r e s t i n g ,  b u t  no t  d i r e c t l y  appl icable  t o  classroom sub jec t s .  
(Universi ty  of Wisconsin) 

VB-2: Hydrodynamic Rotat ing Shaf t  Sea ls  

Helpful  t o  those familiar with the  b a s i c  s u b j e c t  mat ter .  
( I n g e r s o l l  Rand Company) 

Well prepared. 

The f i l m  was not  shown t o  a c l a s s  bu t  was reviewed for poss ib le  f u t u r e  class- 
room use. 
the  f i l m ,  w e  do n o t  need t h i s  p a r t i c u l a r  f i l m  f o r  classroom use. A s  a 
mat te r  of interest--we had demonstration u n i t s  of t he  type shonw i n  the  
f i l m  long before  the  fi lmed u n i t s  were conceived, 
a t  Berkeley 1 

However, s ince  w e  have demonstration u n i t s  of the  type shown i n  

(Universi ty  of Ca l i fo rn ia  

This VB was very w e l l  done and s ince  the  app l i ca t ion  is a dynamic one, 
non-moving presenta t ions  could not compare. (Cleveland S t a t e  Universi ty)  

VB-4: Bubble Dynamics for Nucleate Boi l ing i n  Reduced Gravity 

I a m  a f r a i d  t h a t  not enough people are aware of the  ex is tence  of these  
exce l l en t  teaching a i d s ,  (North Carolina S t a t e  Universi ty)  

This sub jec t  of  b o i l i n g  is much e a s i e r  t o  descr ibe by v i s u a l  methods, as i n  
motion p i c t u r e s ,  than by wr i t t en  material or s t i l l  photographs. This 
movie was very good. (Universi ty  o f  Pi t t sburgh)  

This b r i e f  is q u i t e  good. 

VB-8: 

The Visual Briefs should include more information of t e c h n i c a l  na ture .  This 
B r i e f  was i n t e r e s t i n g ,  bu t  it included very l i t t l e  information on the  
con t ro l  system. (Universi ty  of  Arkansas) 

(Utah S t a t e  Universi ty)  

F l igh t  Measured Control Power and Damping Required f o r  VTOL Aircraft 

This b r i e f  had no sound, and the  ba res t  minimum of information was given i n  
s u b t i t l e s .  
maneuvers presented would have made t h i s  b r i e f  much more usefu l ,  
(North Carolina S t a t e  Universi ty)  

More information as t o  the  phys ica l  meaning of the  vehic le  
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VB-9: 

Visual Briefs are h e l p f u l  f o r  s p e c i a l  l ec tu re s .  
t o p i c  b u t  w a s  useable.  

Pool Heating of Liquid Hydrogen Over a Range of Accelerations 

This film w a s  off the  
(North Dakota S t a t e  Universi ty)  

VB-10: Visua l iza t ion  Studies  of Combustion I n s t a b i l i t y  i n  a Hydrogen- 
Oxygen Model Combus tor  

I t  i s  very useful t o  use movies on t e c h n i c a l  material such as t h i s  Visual  
Brief, Often u n i v e r s i t i e s  cannot a f fo rd  t o  obta in  a l l  t he  necessary 
equipment f o r  research or class experiments i n  a p a r t i c u l a r  sub jec t ,  and 
the  movies can a i d  the  s tudent  i n  v i s u a l i z i n g  material presented i n  class. 
( Universi ty  of Texas 

VB-11:  

Visual Briefs are a use fu l  and des i r ab le  method of present ing  new t echn ica l  
information i n  the  classroom because more information is presented i n  the  
b r i e f  t i m e  t h a t  the  film takes t o  run. 
documents t h a t  were s e n t  with the  b r i e f  it was poss ib l e  t o  prepare the  
s tudents  f o r  what they say  i n  the  f i l m .  

Transonic Buffet ing of  Hammerhead Launch Vehicles 

By reading the  accompanying 

(Tennessee Technological I n s t i t u t e )  

Yes, The v i s u a l  b r i e f  is  good enough f o r  t h e  information of t he  movies i n  
considerat ion,  however, t he  documentary material should be more complete and 
more comprehensive. (West Vi rg in ia  Universi ty)  

VB-12 : Experimental Observations of Trans ien t  Boi l ing i n  Subcooled Water 
and Alcohol 

The b r i e f  was used as a p a r t  of the  above course,  however, the  f i l m  w a s  
shown a t  a separa te  sess ion  i n  order  t h a t  o the r  i n t e r e s t e d  s tudents  and 
f a c u l t y  could see it. (North Carol ina S t a t e  Universi ty)  

After  previewing it was decided the  f i l m  was not  what was needed, and was 
not  shown t o  the  class. (Utah S t a t e  Universi ty)  

VB-13: 

Very good. (Universi ty  of P i t t sburgh)  

A Visual Study of Two Phase Flow i n  a Vertical Tube with Head Addition 

We go t  these  t o  see what kind of ma te r i a l  you had t o  o f f e r .  I do no t  think 
t h i s  one or the  o the r  one w i l l  f i t  n i ce ly  i n t o  any of our  course o f f e r ings ,  
b u t  they do make good supplementary material. (Universi ty  of Utah) 

Y e s ,  classroom is good place as any. (Rose Polytechnic  I n s t i t u t e )  

VB- 1 9  : 

Very use fu l  when supplemented by addi t ion  comments by i n s t r u c t o r .  
(North Dakota S t a t e  Universi ty)  

Experimental Research i n  Aerospace S t r u c t u r a l  Dynamics 

Yes. Generally supe r io r  t o  o the r  techniques.  (Universi ty  of Oklahoma) 
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Yes. 
considerat ion , however, t he  documentary material should be  more complete 
and more comprehensive. 

The Visual Brief is  good enough f o r  t he  information of t h e  movies i n  

(West Vi rg in ia  Universi ty)  

A very d e f i n i t e  a id .  
from f l e x i b l e  design s t ructures .  
consider  more than one phase o f  a complete system and look a t  t h e  t o t a l  
p i c tu re .  (Tennessee Technological I n s t i t u t e )  

Gives a good p i c t u r e  of real system problems a r i s i n g  
Shows t h a t  the  system designer  must 

This Visual Brief was des i r ab le  i n  t h a t  it presented p e r t i n e n t  ma te r i a l  
succ inc t ly ,  and i ts  effect is t o  emphasize and make real is t ic  classroom 
presenta t ion .  (Universi ty  of F lor ida)  

VB-20: 

Yes (Hudson Valley Community College) 

Magnetically Supported Superconducting Spher ica l  Gyro 

Visual Briefs are a use fu l  and des i r ab le  method of present ing new and 
t echn ica l  information i n  t h e  classroom; however t h i s  b r i e f  was too  advanced 
f o r  the  intended audience and pro jec ted  upside down and backwards. 
(Tennessee Technological I n s t i t u t e )  

VB-21: The Supersonic Transport  i n  t he  A i r  Traffic Control System 

Yes. 
s tuden t  outlook. H e  ga ins  a r e a l i z a t i o n  of the  complexity of modern day 
problems which are hard t o  g e t  across  during a l ec tu re .  (Oregon S t a t e )  

The cur ren t  na ture  and extensiveness  of the  problem presented expands 

The Visual Briefs  would be more valuable  i f  they included more information 
about design,  ana lys i s  , e t c .  (Universi ty  of Arkansas 

Loan was a l s o  requested by a C i v i l  A i r  P a t r o l  Unit t o  show a t  an a i r  show. 
(Universi ty  of  Vi rg in ia )  

VB-23: Hypergolic Propel lan t  Research 

This w a s  a d i f f i c u l t  phenomena t o  show on a movie. (Universi ty  o f  West Virg in ia )  

The idea  is  a good one but  ma te r i a l  needs b e t t e r  organizat ion and abs t r ac t ion .  
Movies need more "on f i l m "  explanation ( e i t h e r  t i t l e s  or sound). Use of 
t h i s  ma te r i a l  should be r a t h e r  d i f f i c u l t  f o r  someone n o t  well-acquainted 
with the  problem. (Universi ty  of Ca l i fo rn ia )  

VB-27: Flammabilitv of Surface i n  Zero Gravitv 

Sound would be des i r ab le  f o r  t h i s  presenta t ion .  (North Dakota S t a t e  Universi ty)  

VB-28: Jou rna l  Bearings i n  Laminar and Turbulent Regimes 

Yes, they are a good idea .  This was too  b r i e f ,  i n  t h e  sense t h a t  explanation 
of  phenomena and parameters was inadequate. Sound f i l m s  i n  which t h e  
material i s  competently discussed and commented upon are, i n  my opinion, 
much more e f f e c t i v e .  (Universi ty  of Pennsylvania) 



54 

V3-33: 

Very good, bu t  t oo  advanced. 

Saturn Radiation and Convection B a s e  Heating 

(Universi ty  of  Calgary) 

These Fi lms would be b e t t e r  with sound on t h e  t r ack  and more explanat ion on 
t h e  f i l m .  (West Vi rg in ia  Universi ty)  

This p a r t i c u l a r  b r i e f  w a s  n o t  usefu l .  
is a must. (U.S. Naval Academy) 

A sound t r a c k  and audio desc r ip t ion  

This Brief su f fe red  from two f a u l t s  
going on a t  a l l  times 
is  very d i f f i c u l t  t o  v i sua l i ze .  
( University of Wisconsin 1 

(1) No sound--hard t o  t e l l  what is 
( 2 )  The objec t ive  of the  Brief -- hea t  t ransfer - -  

Its effect is n o t  shown c l e a r l y  by f i l m .  

Brief w a s  used as an in t roduct ion  t o  the  space-age need f o r  r a d i a t i o n  hea t  
t r a n s f e r  ana lys i s .  (Universi ty  of Virg in ia )  
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a m e r i c a n  cmncrete i n s t i t u t e  
BOX 4754 REDFORD STATION 

22400 WEST SEVEN M1r.F: ROAD 
DE:TROIT. MICHIGAN 4 8 2 1  q August 23, 2.w 

wQf€?SSor Kenneth A. McCollom, 
8chool of E l e c t r i c a l  Engineering 
Oklahms S t a t e  Universi ty  
S t i llwatar , Oklahoma 74074 

Dear Professor McCoUan: 

I was very pleased t o  have the opportuni ty  t o  hear you present  t h e  Nasa P i l o t  
Program at the ASEE Meeting a t  the Universi ty  of Ca l i fo rn ia  i n  Los Angeles, 
For q u i t e  some t h e  ACI has been studying w a y s  i n  which it might produce in-  
s t r u c t i o n a l  materials f o r  the concrete construct ion industry.  
usual amount of pressure  t o  produce textbooks b u t  we feel tha t  t h i s  is rather 
slow process and t h a t  we cannot keep up w i t h  the  technological  developments if  
we were t o  c m c e n t r a t e  i n  t ha t  one area,  

Ygur paper has been distributed q u i t e  widely among our members and we are a l l  
q u i t e  impressed with what you are doing. 
t o  become better acquainted wi th  your pmgram, would it be poss ib le  f o r  you t o  
send me a copy of the I n s t r u c t o r  and Student Monograph, CS-61 I doubt if we 
w i l l  be  ab le  t o  give you much of an evaluat ion s ince  the  top ic  is not very 
c l o s e l y  r e l a t ed  t o  cancrete  b u t  su re ly  we can expect some reac t ions  which might 
be of bene f i t  t o  you, and anything t h a t  our members care t o  comment Qn I would 
be vary pleass%t t o  pass on t o  you. 
h e s i t a t e  t o  Let me h a w .  

We have the  

So t h a t  we might have the opportunity 

If there is  any charge f o r  these, don ' t  

S incere ly  yours, A 

GES : eg 

progress President Qraydon E. Burnett - Vica Pzasidents I. J. Shideler, S. D. Burks - Past Pzeaidents A. Allan Bates, Arthur R. 
Anderson,Clyde E. ICelilor Dizwtors Edward Cohen. William A. Cordon, Richard C. ELstner, L. Blake Fentress, h4.110 S 
Ketchurn, Tung Yen Lin, Katharine Mather, John F. McLaughlin, Robert E. Philleo, Iames D. Piper, Mete A. Sozen, David 
Watrtoin * ExeautiveS.(n.tary WilllamA.Maples*AasistantS.cr.targRobertE. Wilde*TbchnicalDirectorSarnuel J Henry 

through 
knowledge 
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APPENDIX X I  

MONOGRAPH ABSTRACT 

HT-1 Calculation of Radiant Heat Exchange by the  Monte Carlo Method 

HT-2 A Generalized Corre la t ion  of Vaporization T i m e s  of Drops i n  F i l m  
Boiling on a F l a t  Plate  

HT-3 

HT-4 Formulas fo r  Radiant Heat Transfer Between Nongray Paral le l  Plates 

Method for Estimating Ratio of Absorptance t o  Emittance 

of Pol ished Refractory Metals 

HT-5 Pool Boi l ing Heat Transfer a t  Reduced Gravity 

HT-6 Condensation of Liquid Metals 

HT-7 The Method of Zones for t he  Calculat ion of Temperature Dis t r ibu t ion  

HT-8 Heat Pipes and Vapor Chambers fo r  Thermal Control of Spacecraf t  

TD-1 Calculat ion of Complex Chemical E q u i l i b r i a  

TD-2 Thermodypamic Equations,  Data and Techniques f o r  Preparing 
Proper t ies  Compilations 

TD-3 Critical Flow of Real Gases Through Nozzles 

TD-4 Themodynamic , Consistency of Vapor-Liquid S o l u b i l i t y  Data 

TD-5 Computer Program f o r  Thermodynamic Performance of Brayton Cycle 
Space Power Systems 

EnShalpies of Co-existing Equilibrium Vapor and Liquid Mixtures 
from S o l u b i l i t y  Data and Equation of S t a t e  Calculat ions 

TD-6 

TD-8 Thermodynamics of Space F l i g h t  

CS-1 An Example of Compensation Network Design 

CS-2 An Application of Root Locus Techniques t o  Lunar Vehicle Control 

CS-3 An Example of Nuclear Rocket Control  Design 
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CS-4 

CS-5 

CS-6 

CS-7 

CS- 8 

An Example of Bang-Bang Control  System Design 

Cont ro l le r  Design for Nonlinear and Time-Varying P lan t s  

An Example of Optimal Control  Design 

An Example of Gain I n s e n s i t i v e  Design by S t a t e  Variable Feedback 

Synthesis  of Minimal S e n s i t i v i t y  Sampled-Data Control  Sys tems 
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MONOGRAPH HT-1 

ABSTRACT 

Calcula t ion  of Radiant Heat Exchange by the  Monte C 8 r l O  Method T i t l e :  

By: John A. Wiebelt, Mechanical Engineering, Oklahoma S t a t e  Universi ty  

The Monte Carlo Method of so lv ing  r ad ian t  hea t  t r a n s f e r  problems b a s i c a l l y  
consists of fol lowing groups of photons around througti a system u n t i l  they are 
e i t h e r  absorbed or l o s t ,  By using a l a r g e  number.of photon groups the  e ta t i s -  
t i c a l  behavior of the  l a r g e  group w i l l  approach the  behavior of an a c t u a l  
system. This Monograph d iscusses  the  technique required t o  select photon 
groups, such t h a t  a given s ta t i s t ica l  d i s t r i b u t i o n  w i l l  be achieved. 
problem is included, which shows how the  Monte Carlo technique can be used to  
so lve  problems where energy is emit ted and r e f l e c t e d  i n . a  non-diffuse or non- 
specular  method. 
is present ,  

An example 

I n  p a r t i c u l a r  i t  i s  assumed t h a t  t he  Fresnel  type su r face  
The Fresne l  surface d i s t r i b u t i o n  is used as an example problem. 

MONOGRAPH HT-2 

ABSTRACT 

T i t l e :  A Generalized Correlation of  Vaporization Tfmee of Drops i n  Film Boil ing 
on a F l a t  P l a t e .  

By: Kenneth J. Bell, Chemical Engineering, Oklahoma S t a t e  Universi ty  

A dimensionless c o r r e l a t i o n  f o r  the  vaporizat ion times of d i s c r e t e  l i q u i d  
masses In the  Leidenfrost  s ta te  is obtained and v e r i f i e d  with experimeiital 
da t a  i n  the  l i t e r a t u r e .  
r e l a t i n g  a dlmensionless vapor iza t ion  time t o  a dimensionless i n i t i a l  l i q u i d  
volume. 
volumes from s p h e r i c a l  drops t o  l a r g e  pancaked blobs.  

The c o r r e l a t i o n  is presented as a s i n g l e  curve 

The c o r r e l a t i o n  works w e l l  for the  e n t i r e  range of i n i t i a l  l i q u i d  

MONOGRAPH HT-3 

ABSTRACT 

T i t l e :  Method f o r  Estimating Rat io  of Atkorprance to  Emittance 

By: John A. Wiebelt, Mechanical Engineerln'g, Oklahoma S t a t e  Universi ty  
1 

I 

' A  graphica l  method is presented f o r  e s t l m a t h g '  the  values of t he  r a t i o  of 
.absorptance t o  emittance a/s t h a t  can be achieved with sur face8  having n high 
degree of s p e c t r a l  s e l e c t i v i t y .  
su r f ace  temperature IB the  parameter i n  the  graphs. 
of the  ca l cu la t ions  presented are general and apply f o r  any source o r  su r face  
temperature. 

The r a t i o  of emi t t i ng  source to  absorbing 
In p r i n c i p l e ,  the  r e s u l t e  

In p r a c t i c e ,  the  ratios of absorptance t o  emittance BO es t imated 
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can be used 
t h i s  case a 
i a t i o n ,  and 

i n  r ad ian t  hea t  t r a n s f e r  ca l cu la t ions  involving space vehic les .  
becomes a 
E t he  t o t g l  hemispherical  emittance.  

In 
t he  t o t a l  normal absorptance of a su r face  t o  s o l a r  rad- 

MONOGRAPH HT-4 

ABSTRACT 

T i t l e :  Formulas f o r  Radiant Heat Transfer  Between Nongray P a r a l l e l  Plates of 
Pol ished Refractory Metals 

By: John A. Wiebelt, Mechanical Engineering, Oklahoma S t a t e  Universi ty  

Hemispherical emit tance,  both t o t a l  and normal, were ca l cu la t ed  from 
normal spectral-emit tance data .  The metals evaluated were c lean  pol ished 
tungsten,  molybdenum, and tantalum, each of which e x h i b i t s  s p e c t r a l  emit tances  
t h a t  vary considerably with temperature and wavelength. 

N e t  r ad i an t  hea t  flow between two p a r a l l e l  i n f i n i t e  plates w a s  computed 
by summing the  nronchromatic energy exchange, 
a l l  n ine  poss ib l e  combinations obtained by interchanging metals on the  two 
sur faces .  
of the  two sur faces .  Equations of the  form 

The eva lua t ion  was made f o r  

The r e s u l t s  a r e  graphica l ly  presented as a funct ion of temperatures 

- 
were f i t t e d  t o  each of the  n ine  sets of hea t  f l u x  c a l c u l a t i o n s ,  where q is 
the  heat t r a n s f e r  r a t e ,  and T and T a r e  the temperatures of t h e  h o t t e r  and 
cooler  su r f aces ,  respectively! Valugs of  the cons tan ts ,  a ,  b, and c are 
presented along with contour p l o t s  showing the  temperature regions i n  which 
the  equat ions are accurate .  
nique@ is presented. 

A comparison with conventional c a l c u l a t i o n  tech- 

MONOGRAPH HT-5 

ABSTRACT 

Title: 

Byxi. Kenneth J. B e l l ,  Chemical Engineering,. Oklahoma S t a t e  Universi ty  

faochanlruus is examined and compared t o  experimental  r e s u l t s .  
a t t e n t i o n  i o  given t o  the  cri t ical  h e a t  f l u x  and i n t e r f a c e  s t a b i l i t y .  
e r r n t h  md dynamics i n  reduced g rav i ty  f i e l d s  are a l s o  considered, 

Pool Boi l ing Heat Transfer  a t  Reduced Gravity 

, ,~ . 

The r o l e  o f  g rav i ty  i n  the  theory of nuclea te  and f i l m  pool b o i l i n g  
P a r t i c u l a r  

Bubble 
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MONOGRAPH HT-6 

ABSTRACT 

T i t l e :  Condensation of Liquid Metals 

By: Kenneth J.  B e l l ,  Chemical Engineering, Oklahoma S t a t e  University 

The theory of condensation of l i q u i d  metal vapor on a cool  vertical sur- 
. f a c e  both with and without forced convection of t he  vapor is discussed. 
Experimental r e s u l t s  are presented t o  show the  probable ex is tence  of a resist- 
ance t o  hea t  t r a n s f e r  a t  the  vapor-liquid in t e r f ace .  
treatment of i n t e r f a c i a l  r e s i s t ance  e f f e c t s  is included. 

An approximate a n a l y t i c a l  

MONOGRAPH HT-7 

ABSTRACT 

T i t l e :  The Method of Zones f o r  t he  Calculat ion of Temperature Dis t r ibu t ion  

By: Paul L, Mil l e r ,  Mechanical Engineering, Kansas S t a t e  University 
John A. Wiebelt, Mechanical Engineering, Oklahoma State University 

The method of zones is an improved method f o r  obtaining approximate 
so lu t ions  t o  c e r t a i n  p a r t i a l  d i f f e r e n t i a l  equat ions,  The appl ica t ion  of t h i s  
method of hea t  t r a n s f e r  problems is discussed i n  d e t a i l .  The method of zones 
assumes the  temperature i n  the  zone of i n t e r e s t  v a r i e s  parabol ica l ly  with the 
space coordinates.  Volume in tegra ted  mean temperatures are used as the "zone 
temperature" and area in tegra ted  mean temperatures are used as t h e  "surface 
temperatures" a t  the  boundaries of the  zone. 
of the method permits a complicated system t o  be divided i n t o  fewer p a r t s  than 
is necessary when conventional l i n e a r  approximation methods are used. 

The higher  order  of approximation 

The hea t  flow equation is in t eg ra t ed  over t he  volume of the zone t o  give 
an instantaneous heat  balance equation which involves the f luxes  over the 
boundaries of the  zone and the  rate of change of the  volumetric mean tempera- 
t u re  of the  zone. Approximate formulas, which are based on the  parabol ic  
assumption, are derived which express the  boundary hea t  flow rates i n  terms 
of the volumetric mean t e  e r a t u r e  of the  zone and the mean temperatures over 
the' zone boundaries 
the  zone and one f o r  each boundary, are in tegra ted  numerically t o  obta in  the 

These simultaneous equations i n  temperature, one f o r  

temperature as funct ions of t i m e .  - -)I_ 

The In t eg ra t ion  i s  a two-point i n t eg ra t ion  involving an in t eg ra t ion  
parameter. 
are given. 
f o r  s e l e c t i n g  the  zone s i z e  are discussed. 

Rules f o r  choosing t h i s  parameter. t o  i n su re  s t a b i l i t y  and accuracy 
A r u l e  is  a l s o  given f o r  s e l e c t i n g  the  time increment, and methods 
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MONOGRAPH HT- 8 

ABSTRACT 

T i t l e :  Heat Pipes and Vapor Chambers f o r  Thermal Control  of Spacecraf t  

By: Paul  L. Miller, Mechanical Engineering, Kansas S t a t e  Universi ty  
John A. Wiebelt, Mechanical Engineering, Oklahoma S t a t e  Universi ty  

This Monograph reviews the  b a s i c  theory and app l i ca t ion  of  devices t h a t  
t r a n s f e r s  hea t  by evaporation of l i q u i d  from heated a reas  and condensation on 
co ld  a reas ,  with continuous r e t u r n  of the  condensate t o  the  hea t ing  a r e a  by, 
c a p i l l a r y  action ., 
app l i ca t ions  t o  the  so lu t ion  of thermal con t ro l  problems and t o  i l l u s t r a t e  
the  p r inc ip l e s  and methods of ana lys i s ,  Items discussed include wicks  and 
assoc ia ted  c a p i l l a r y  s t r u c t u r e s  f o r  optimum t r a n s f e r  of hea t  and minimum 
r e s i s t a n c e  t o  f l u i d  flow, 

Computed examples a r e  presented t o  ind ica t e  poss ib l e  

MONOGRAPH TD- 1 

ABSTRACT 

T i t l e :  Calculat ion of  Complex Chemical Equ i l ib r i a  

By: K. C.  Chao, Chemical Engineering, Oklahoma S t a t e  University 

Calculat ion of chemical e q u i l i b r i a  i n  a complex r eac t ion  system i s  
c a r r i e d  out  i n  an i t e r a t i v e  manner on computers., 
equations are l inea r i zed .  
the  case of a homogeneous i d e a l  gas mixture and then extended t o  more complex 
s i t u a t i o n s .  

For t h i s  purpose the  b a s i c  
The l i nea r i zed  equations are appl ied  first t o  

MONOGRAPH TD-2 

ABSTRACT 

T i t l e :  Thermodynamic Equations, Data and Techniques f o r  Preparing 
P rope r t i e s  Compilations 

By : W e  C. Edmister, Chemical Engineering, Oklahoma S t a t e  Universi ty  

Al te rna te  equation of state methods for  ca l cu la t ing  the  en tha lp i e s  and 
en t ropies  of pure r e a l  substances i n  the  prepara t ion  of thermodynamic 
p rope r t i e s  compilations,  are presented i n  t h i s  Monograph. Four pressure- 
e x p l i c i t  equations of state a r e  used as bases f o r  t he  de r iva t ions ,  namely; 
Redlich-Kwong, Benedict-Webb-Rubin, Modified Benedict-Webb-Rubin, and the  
Vir ia l  Equation of S t a t e .  These equations provide the  r e l a t ionsh ips  f o r  
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ca lcu la t ing  the  isothermal  effects of  pressure  on t h e  enthalpy and the  
entropy and a l s o  the  molal volumes or d e n s i t i e s .  Calculat ions were made 
for the  enthalpy and entropy values of n i t rogen ,  using the  Redlich-Kwong 
re l a t ionsh ips  and these  resu l t s  were compared with similar r e s u l t s  obtained 
by another  v i a  the  Modified B-W-R Equations. 
and the  p rope r t i e s  of co-exis t ing vapor and l i q u i d  were included i n  t h i s  work. 

I d e a l  gas state h e a t  capac i t i e s  

MONOGRAPH TD- 3 

ABS TRACT 

T i t l e :  C r i t i c a l  Flow of  Real Gases Through Nozzles 

By: Wayne C. Edmister, Chemical Engineering, Oklahoma S t a t e  University 

Methods f o r  ca l cu la t ing  the  mass flow of real gases through critical- 
flow nozzles  are presented by: 
thermodynamic p rope r t i e s  f o r  c r i t i ca l  flow condi t ions of steam, ( 3 )  problem 
on appl ica t ion  of t abu la t ed  da ta  i n  t h r u s t  ca l cu la t ion ,  and ( 4 )  problem on 
evaluat ion of cr i t ical  flow thermodynamic p rope r t i e s  of a f l u i d  represented 
by the  Redlich-Kwong equation of s t a t e ,  

(1) equation de r iva t ions ,  ( 2 )  t abula t ions  of 

MONOGRAPH TD-4 

ABS TRACT 

T i t l e :  Thermodynamic Consistency of Vapor-Liquid S o l u b i l i t y  Data 

By: Wayne C. Edmister, Chemical Engineering, Oklahoma S t a t e  University 

Methods f o r  t e s t i n g  the  thermodynamic consistency of vapor-liquid 
s o l u b i l i t y  da t a  with o t h e r  p rope r t i e s  a r e  presented f o r  b inary  systems. 
Derivations of the  equations f o r  t e s t i n g  isothermal  s o l u b i l i t y  da t a  with 
d e n s i t i e s  of t he  coexis t ing  phases are given, as are the  equat ions for 
t e s t i n g  i s o b a r i c  da ta  with en tha lp i e s  of the  coexis t ing  phases, 
isothermal  case is i l l u s t r a t e d  f o r  t he  Hydpogen-Helium system. 

The 

MONOGRAPH TD- 5 

ABS TRACT 

T i t l e :  Computer Program for  Thermodynamic Performance of Brayton 
Cycle Space Power Systems 

By: J. A, Wiebelt, Meohanical Engineering, Oklahoma S t a t e  University 

This Monograph presents  a computer program t o  be used i n  the  ca l cu la t ion  
of the  thermodynamic performance of  one and two s h a f t  Brayton cycle space 
power systems. 
without rehea t ing ,  with or without i n t e rcoo l ing  and with or without t u rb ine  
coolant flow 

The systems which can be analyzed include those with or 



Inputs  requi red  f o r  the  program include the  component performance 
parameters and cycle  temperature var iab les .  
includes cycle  e f f i c i ency  and prime r a d i a t o r  area, and o t h e r  cyc le  parameters. 

Output from the  program 

MONOGRAPH TD-6 

ABSTRACT 

T i t l e :  Enthalpies  of Co-existing Equilibrium Vapor and Liquid Mixtures 
from S o l u b i l i t y  Data and Equation of S t a t e  Calculat ions 

By: Wayne C. Edmister, Chemical Engineering, Oklahoma S t a t e  Universi ty  

Methods f o r  ca l cu la t ing  the  en tha lp i e s  of the  sa tu ra t ed  vapor and 
l i q u i d  phases of mixtures are presented t h e o r e t i c a l l y  and i l l u s t r a t e d  on 
the  helium-hydrogen system, using previously published pressure-temperature- 
composition experimental  da t a  for  the  coexis t ing  equi l ibr ium vapor and 
l i q u i d  phases. 
helium-hydrogen binary a t  400 p s i a  using t h e  r e s u l t s  obtained i n  t h i s  
example. D i f f e r e n t i a l  and i n t e g r a l  forms of  the  i s o b a r i c  Gibbs-Duhem 
equation were two of the  methods used with the  experimental  temperature 
composition da ta  for the  b inary  mixture. 

An enthalpy-composition diagram is prepared for  the  

MONOGRAPH TD- 8 

ABSTRACT 

T i t l e :  Thermodynamics of Space F l i g h t  (Heat Transfer  Phenomena i n  Space ) 

By: P ,  L. Miller, Mechanical Engineering, Kansas S t a t e  Universi ty  
J. A. Wiebelt, Mechanical Engineering, Oklahoma State University 

The ana lys i s  used i n  determining energy gains  or l o s ses  t o  spacec ra f t  
i n  o r b i t  i s  discussed, This is the  b a s i c  environment parameter type approach 
without d e t a i l e d  discussion of  t he  h e a t  t r a n s f e r  problem. 
discusses  some p r a c t i c a l  as w e l l  as t h e o r e t i c a l  aspec ts .  

The Monograph 

MONOGRAPH CS-1 

ABSTRACT 

T i t l e :  An Example of Compensation Network Design 

By: W i l l i a m  A. B lackwe l l ,  Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  
Leonard L. Grigsby, Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

This Monograph gives  the  design cr i ter ia  f o r  wide-band phase r e a l i z a t i o n .  
The design of la t t ice  phase equa l i ze r s ,  a l l -pas s  networks t h a t  co r rec t  the  
phase response of  a system without a f f e c t i n g  i ts  amplitude response,  are 
introduced, 
c h a r a c t e r i s t i c s  which a r e  des i r ab le  f o r  phase cor rec t ion  i n  a wide v a r i e t y  of 
systems. 

These equa l i ze r s  a r e  used t o  obta in  p a r t i c u l a r  phase vs e frequency 



MONOGRAPH CS-2 

ABSTRACT 

64 

T i t l e :  An Application of Root Locus Techniques t o  Lunar Vehicle Control 

By: W i l l i a m  A. Blackwell, Electrical Engineering, Virginia Polytechnic  I n s t i t u t e  
Leonard L. Grigsby , Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

This Monograph i l l u s t r a t e s  the  use of the  r o o t  locus technique as an 
a i d  t o  the  design o f  a por t ion  of t h e  con t ro l  complex of the  steering 
mechanism of a 4-wheel lunar-surface vehicle .  
d i f f e r e n t  steering c o n t r o l  systems are presented and compared as t o  s u i t -  
a b i l i t y  for use i n  the  lunar-surface vehic le  with a human operator .  

Examples of r o o t  l o c i  for 

MONOGRAPH CS- 3 

ABS TRACT 

T i t l e :  

By: W i l l i a m  A. Blackwell, E l e c t r i c a l  Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

An Example of Nuclear Rocket Control Design 

H.  F. vanlandingham, Electrical Engineering,Virginia Polytechnic  I n s t i t u t e  

A technique which provides a p r a c t i c a l  compromise between system 

The method is i l l u s t r a t e d  by an example of i t s  
complexity and speed of response for a large class of systems is  discussed 
i n  t h i s  Monograph. 
appl ica t ion  t o  a nuclear  rocke t  con t ro l  problem. 

MONOGRAPH CS- 4 

ABSTRACT 

T i t l e :  An Example of Bang-Bang Control System Design 

By: W i l l i a m  A. Blackwel l ,  Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  
A. Wayne Bennett ,Ele c t r i c a l  Engineering, Vi rg in ia  Polytechnic  I n s  ti t u t e  

This Monograph discusses  a technique for t he  s y s t h e s i s  of a Bang-Bang 
Control System. The technique employs l i n e a r  switching l o g i c  and uses 
time-dependent gains  t o  e l imina te  endpoints.  
t he  technique is appl ied  t o  t h e  a t t i t u d e  con t ro l  of a spinning space 
vehicle .  

For i l l u s t r a t i v e  purposes, 
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By: W i l l i a m  A.  Blackwe l l ,  Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

Con t ro l l e r  Design for Nonlinear and Time-Varying Plan ts  

H, F, vanlandingham, Electrical Engineering, Vi rg in ia  Polytechnic  Ins t i t u t e  

This Monograph discusses  a technique t o  g e n e r d e  a con t ro l  s i g n a l  
which forces the  state of a nonlinear p l a n t  t o  be c lose  t o  the  state of a 
reference model, The method is s u i t a b l e  for  a broad class of  nonl inear  
p l an t s ,  Spec ia l  emphasis is placed on t h e  time response t o  per turba t ions  
f o r  equilibrium. 
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T i t l e :  An Example of Optimal Control Design 

By: W i l l i a m  A. Blackwell, Electrical Engineering, Virginia  Polytechnic  I n s t i t u t e  
A. Wayne Bennett, E l e c t r i c a l  Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

This Monograph discusses  a technique f o r  the  design of  minimum energy 
descrete-data  con t ro l  systemp 
a con t ro l  sequence t h a t  w i l l  take the  state of the  p l a n t  from some i n i t i a l  
s t a t e  t o  a des i red  f i n a l  state i n  N sampling periods.  The cos t  funct ion i s  a 
t i m e  weighted funct ion of the  con t ro l  energy. 

The "derived" matr ix  i s  used t o  determine 
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TitAe: An Example of Gain Insens i t i ve  Design by S t a t e  Variable Feedback 

By: L ,  L. Grigsby, Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  
W. A. B lackwe l l ,  Electrical  Engineering , Virgin ia  Polytechnic  I n s t i t u t e  

This Monograph i l l u s t r a t e s  t he  use of state va r i ab le  feedback t o  design 
a feedback c o n t r o l l e r  f o r  a l i n e a r  t ime-invariant  p l a n t  i n  a manner such t h a t  
the  system response is i n s e n s i t i v e  t o  gain va r i a t ions  i n  a l i n e a r  ga in  block 
preceding the  p l an t .  
design of  the  c o n t r o l l e r  f o r  a th i rd-order  p l an t .  

The design procedure is developed and appl ied  t o  the  
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T i t  le: 

By: L. L. Grigsby, Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

Synthesis  of Minimal S e n s i t i v i t y  Sabpled-Data Control Sys tems 

W. A.  Blackwell, Electrical Engineering, Vi rg in ia  Polytechnic  I n s t i t u t e  

This Monograph g ives  the  development of  a procedure f o r  t h e  design of a 
This procedure is  

The design 
minimal s e n s i t i v i t y  deadbeat sampled-data con t ro l  system. 
an extension of the  usua l  z t ransform deadbeat design procedure. 
procedure is i l l u s t r a t e d  by two examples. 


